REGION 23 700 MHz PLAN
APPENDIX S - INTERFERENCE INFORMATION

This Appendix Contains

1. The Plan’s reference for technical information related to potential
interference issues.

NOTE: The Region 23 700 MHz Plan’s Appendix “S” may also be
identified as “Motorola’s Interference Technical Appendix Issue 1.21

(November 2000)”
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MOTOROLA'’S INTERFERENCE TECHNICAL APPENDIX
1____INTRODUCTION

With the advent of cellular type system deployments in the 800 MHz band and the future 700 MHz band, system
operators are faced with having to create highly reliable communications for noise limited systems while interference
limited systems are interspersed in the design service arca. Al this time we are seeing an increasing number of
subscriber coverage holes when the radios are in close proximity to high density SMR or cellular base station sites. As
more and more radio systems are fielded with varying channecl bandwidths and different types of modulation, the
prevention, identification and remediation of interference is increasingly important,

«With the newer digital radio systems, interference is oflen reported as a los of coverage or no coverage in arcas where
good coverage was predicted.

*With analog radios, the interference often audibly manifests itself, making the identification somewhat easier.
e[nterference can be intermittent or constant. Intermittent interference is more difficult to identify and remedy due to its
inconsistent appearance,

oTrunking systems make this more difficult as often interference is for a specific channel and that channel may or may
not be assigned while the interference mechanism is active. When the trunking system’ s control channel is interfered
with, system access and Grade of Service on alternate system resources may be affected.

«For data systems, interference from other systems may cause increased loading and response times due to the
additional retires, and may affect subscriber roaming.

«The introduction of new radio systems in an existing coverage area may cause a critical point to be reached and
suddenly cause degradation of system performance or complete los of coverage in specific areas,

The purpose of this document is to sensitize system designers and maintenance personnel to these issues, First, there is
a review of how the history of various band plans and hardware changes have increased the probability of interference.
Next, the various mechanisms that can produce interference are defined. Common scenarios are provided to aid in
identification of interference. The document closes with recommendations of hardware, procedures and actions that can
greatly reduce the probability of interference both initially and in the future.

2 BACKGROUND
21 BAND STRUCTURE

In the early days of Land Mobile Radio there was only Low Band (25 - 50 MHz) followed later by High Band (132 -
174 MHz). The use of mobile relay (repeater) operation was quite restricted in low band, and simplex operation was the
most commeon configuration, Simplex operation creates a higher potential for base station to base station interference,
even with large physical separation. To prevent this type of interference, many systems went lo two- frequency
simplex, transmitting on one frequency while receiving on a second frequency. This minimizes the base-to- base
interfercnce, but prevents mobile units from being able to monitor the channel for activity prior to transmitting. This
requires a highly disciplined system, as a dispatcher is the only one that can relay messages between mobile units.
Unfortunately, because the mobile units can’t monitor the channel before transmitting, they cause intra system
interference when more than one radio at a time contends for the channel.
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High band operation had more opportunities for mobile relay operation. Unfortunately the band wasn’t developed in a
standardized fashion. Over time this resulted in mobile relay operation with some systems using reversed frequency
plans relative to the other systems. This mixed with various combinations of “ close and wide spaced” mobile relay
configurations made frequency coordination and interference prevention a difficult process. In fact, before the
introduction of the higher frequency bands, much of the system engineering involved designing sites to accommodate
the nearly incompatible frequencies and configurations.

The UHF, 450 - 470 MHz, band was an opportunity to organize the new spectrum and prevent many of the problems
systemic to the older bands. However at that time the state of the art for mobile and poriable transmitter bandwidth was
around 6 MHz So it was decided to organize the band in such a manner that mobile relay systems would be quite
common and that mobile radios could switch to the base station transmit frequency and talk directly to another mobile
radio in close proximity (talk-around). This allows radios that are out of range of the repeater to still communicate in a
simplex mode on the base station talk-out frequency. The protocol was quite simple. The first mobile to transmit would
simply switch to the talk-around mode and transmit, The other mobile was already monitoring the correct frequency so
the initiating mobile would simply tell the receiving mobile to switch to talk-around. Once accomplished, they could
communicate in a simplex mode. No matter what they did, they were always monitoring the base talk-out frequency.

To facilitate this, the band was organized into four 5 MHz blocks with three interfaces between base transmitters and
mobile transmitters. Figure 1 shows how the band was organized.

Base Station or Mobile Relay
450 455 460 465 470

Transmit Receive Transmit Receiv

Mobiles or Portables

Receive/Transmit Transmit Receive/Transmit Transmit

Figure 1450 MHz Band

Later the UHF band was expanded to include sharing with UHF TV channels 14 through 20 (470 Mz - 512 MHz) in
the top 13 US markets. Initially, the top ten markets got 2 TV channels each while the next three received a single TV
channel. There have been additional allocations for Public Safety in Los Angeles, and some Canadian border issues
preclude deployment. Se CFR 47§90.303for specifics. To handle the different blocks of spectrum, each TV channel’ s
band was divided in half, with land mobile base transmitters on the low half and base receivers on the high hall, Asa
result the transmitter to recciver spacing is only 3 MHz in this portion of the band.

The next band to be allocated was the “ take back” of UHF TV channels 70 - 83.This created large amounts of spectrum
for private land mobile systems and for the new cellular industry. Once again, lessons from the older bands were
incorporated to minimize interference potential. Transmilter/Receiver spacing was standardized at 45 MHz. To
minimize the cost of subscriber units, the band was inverted from the 450MHzband with the subscriber units
transmitting on the low portion of the band.
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Mobile Tranamit, Base Receive

aos B21 B24 B25 a5 45 246.5 R49 851
Frequencies in MHz

851 66 969 970 280 830 B91.5 894 896

Base Transmit, Mobile Receive

Figure 2 800 MHz Band

For trunked systems, channel assignments were made in blocks of up 1o five, with a constant | MHz separation between
channels. This allowed for easy transmitter combining and minimizes some potential intermodulation. The cellular
band was immediately adjacent to the land mobile band. Some reserve channels were held and later allocated to public
safety and expansion of the cellular frequencies.

Later, around 1988, additional 800 MHz channels were made available exclusively for Public Safety. These new
frequencies are often referred 1o as * 821 MHz” rather than the more accurate but complex name 821-824/866-869
MHz bands. Five interoperable channels were assigned on a national basis. At that time, narrow banding to 12.5 kllz
channels was difficult and operability with the existingB00MI [zchannels was a requirement, so a compromise solution
was developed. The channels would be 25 kHz wide, but channel assignments would be granted every 12.5 kHz.
Interference would be administratively controlled by a group of Regional Frequency Coordinators. The assumption is
that a receiver would provide20 dB ACIPR and this would be considered a requirement by the frequency coordinators,
but not by the FCC. Co channel frequency reuse was generally based on a 35 dB C/1, but local regional frequency
planning committees policies may alter this requirement slightly. Local planning committee recommendations must be
adhered to.

The fast block of frequencies allocated to private land mobile is in the 900MHz band. This was the first real narrowband
allocation. Channels are 12.5 kHz wide. This creates the potential for  near-far” interference scenarios.

The * near-far” situation has two different scenarios, as shown in Figure 3.

*A unit close (near) to a site on a nearby or adjacent undesired channel interferes with a weak (far) unit talking inbound
on the desired channel.

oA unit far from its desired site is interfered with when close (near) to a nearby or adjacent undesired channel base.
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Near - Far Scenarios

Unit transmitting close (near) to a
Site on nearby undesired channel

interferes with a weak (far) mobile !Jnit far fron'_1 desired site is
talking inbound on the desired interfered with when close (near)
channel. to nearby undesired channel base.

Figure 3 Near - Far Scenarios

To compensate for this possibility, the channels were allocated in blocks of 10 adjacent channels. The concept was that
any money spent to be a ® good neighbor” should result in improved system performance for the person that spent the
money. Thus this assignment policy created the situation where a users adjacent channel assignment belonged to
themselves, except for the two end channels of a block.

Channels were assigned with a transmit to receive separation of 39 MHz with the same configuration as 80 MHz, base
stations transmit on the high split, and mobiles transmit on the lower split. This minimizes the cost of power transistors
for the subscriber units as they operate on the lower frequencies.

2.2 HARDWARE HISTORY

Older radios used crystals or channel elements to derive its transmit and local oscillator frequencies. As a result, ifa
radio had four-frequency capability, it had to have a total of eight crystals or channel elements to generate the correct
frequency sources. This resulted in considerable cost and space being devoted for just the frequency generation.
Crystals are a very high Q component, ~50,000, so they generate a very clean response. To stabilize their performance,
heated ovens were used to kecp the crystals at a constant temperature. This was a considerable current drain, even in
mobiles. As greater frequency stability was required the channel clement became the preferred solution. A channel
clement is a crystal with a temperature compensating circuit that has been calibrated for that specific crystal, thereby
eliminating the requirement for heating and its current drain .

The channel element eliminated the current drain that was had been necessary to provide the temperature stability.
However, they were still large and made radios quite large. The next step was to eliminate some of the channel
clements by providing an offset oscillator for the receive frequency. In bands where a constant [requency difference
from transmitter to recciver exists, one oscillator can be used for the specific transmit oscillator and offset it in
frequency to become that pairs associated receiver local oscillator, When talk-around operation was needed, a second
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offset oscillator was optionally available. Thus a normal 4-frequency radio would have 4 channel elements and one
offset oscillator, When equipped with Wide Space Transmil, it would have 4 channel elements and two offset
oscillators. Note that the frequency stability was decreased by the additional frequency error of the offset oscillator. The
channel element size limitation allowed receivers to be designed with relatively narrow bandwidths. As a result, helical
resonators were commonly used in receiver preselectors. They provided good front-end selectivity, which provided
excellent protection from undesired signals. However the next step in providing increased frequency capabilities
required more flexibility, which resulted in the replacement of the highly selective front-end with one with a greater

bandwidth.

The frequency synthesizer was introduced in the early 1980’s. The frequency synthesizer is a lower Q device, and only
requires a single channel element at its fundamental frequency. The instructions for the synthesizer to be able to
generate the appropriate frequencies are stored in a memory module that could be a PROM or code-plug. A frequency
synthesizer costs more than separate channel elements until a critical number of channels is reached. Radios were
introduced with more memory to hold the additional instructions and user interfaces were developed to allow the users

to keep track of what channels they are on.

‘I'o be able to use the increased frequency capability, radios had to have increased bandwidth. Transmitters were
widened, as were receivers. Some representative values from that cra are shown below in Figure 4.

Radio Type Transumiter BW (MHz) | Receiver BW (MHz)

High Band Mocom 70 1. 2 w/ center tuned’ 2

UHE Mocom 70 5 1

High Band Syntor 12 2

L'HF Syntor 10 2

High Band Syntor X 24 24

800 MHz Syntor X 19 19

High Band MCX100 26/28"° 4/12°

High Band MX300S 6 2

UHF MX300S 12 2

Figure 4 1980 Era Radio Frequency Limitations

1 A special channel element was used to tune at the average frequency of the highest and lowest frequency.

2 Low portion of band / high portion of the band
3 Dual front ends. Two at 4 MHz each, with 12 MHz separation,
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RF ISMS

There are a large number of different interference mechanisms that can cause a radio to have degraded performance. To
properly determine the root cause or predominant mechanism, field measurements are normally required. By the proper
introduction of a step attenuator and/or cavity filter in the receiver’ s lineup or cavities into the suspect transmitter” s
lineup, the effect can be measured and from that the root cause determined.

‘There are several important reference standards that should be considered in making measurements of interference.

They are all published by the TIA/EIA:

1. TIA/EIA-603 * Land Mobile FM or PM Measurement and Performance Standards.”

2. TIAEIA/IS-102.CAAA, “ Digital C4FM/CQPSK Transceiver Measurement Methods™

3. TIA/EIA/IS-102.CAAB, “ Digital C4FM/CQPSK Transceiver Performance Recommendations.”

4. TIA/EIA/TSB-88A, “ Wircless Communications Systems — Performance in Noise and Interference-Limited
Situations — Recommended Methods for Technology-Independent Modeling, Simulation, and Verification.”

The following mechanisms are the most common and will be discussed as well as recommended methods of
measurement.
sReceiver Desensitization
sACR - Adjacent Channel Rejection Ratio
»ACCPR - Adjacent Channel Coupled Power Ratio
s ACIPR - Adjacent Chanel Interference Power Ratio
sOverload
sLocal Oscillator
Sidcband Noise
sRadiation
#Spurious Responses
sIntermodulation (IM)
eReceiver
»Transmitter
sExternal
sTransmitter
sSidcband Noise (adjacent/alternate channels)
*00DB Emissions (>250% of channel bandwidth)
»Spurious Emissions (Discrete frequencies)

TIV ITIVI

Receiver Desensitization occurs when a receiver requires higher signal levels to provide the same performance as when
the interference source isn’t present. The result is referred to as * Effective Receiver Sensitivity” as it determines what
the sensitivity is in the presence of the interference mechanism and compares that to the sensitivity of a receiver when
using only a signal generator, climinating all external sources of interference. The difference between the Effective
Sensitivity and the Normal Sensitivity is call Desensitization.

The Effective Receiver Sensitivity method of measurement is shown in Figure 5.

1. Measure and record the reference sensitivity of the receiver. The reference sensitivity is typically 12 dB SINAD for
analog receivers or 5% static BER for digital receivers.

Motorola’s Interference Technical
Appendix Issue 1.21 (November 2000) Page-6

209



REGION 23 - APPENDIX S - INTERFERENCE INFORMATION

2. The receiver under test is connected to an “ {so-tee” or directional coupler. Through the isolated leg, a signal
generator is connected and the main input leg is terminated in the correct impedance (504&).

3. The receiver' s reference sensitivity is again measured and recorded.

4. The termination is removed and the input port is connected to the normal external antenna system.

5. The signal generator is increased until the reference sensitivity is once again achieved and the value recorded.

The Effective Sensitivity is determined by determining the increase in required signal level to regain the performance
provided at the reference sensitivity [Cs/N]. In this case the Cs/N is now Cs/(I+N).

Sensitivity(Step5)

Effective Sensitivity = Direct Reference Sensitivity (Step 1) x Sttty (Seas)

For example, if the dircct reference sensitivity is -119 dBm and the value in steps 3 and 5 are -99 dBm and -80 dBm
then the effective sensitivity is -119 dBm + (-80 -(-99)) = -100 dBm, or 19 dB of desensitization,

¥V

lso-tes ar directianal

ouples

> T — |I >>— Recerver — -m

—
<m%

N SINAD Meter
& | kHz Dsc.

RF Signal —@_

Generator

Figure 5 Receiver Desensitization Measurement
4.1 RECEIVER INTERFERENCEMEASUREMENT THEORY

Some receiver specifications are only valid when the desired signal is at reference sensitivity. When the desired is at
this weak signal level, the noise floor becomes part of the consideration. As aresult, it is commonly measured by
injecting a desired signal into a receiver at its reference sensitivity and then boosting the desired signal by 3 dB. The
potential interference is introduced and increased in level so that the original reference sensitivity is regained. This is
essentially causing the interference to produce the same effect as the thermal noise floor of the receiver. The two noise
floors ad up to 3 dB greater than the original noise floor. Then the effect of the interference is equivalent to an on-
frequency interferer reduced by the difference between the original reference sensitivity and the level of the interferer.

As will be shown later, when the desired signal is considerably above the reference sensitivity, the 3 dB boost is no
longer required.

Motorola’s Interference Technical
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4.1.1Receiver Overload
When a receiver is exposed to very strong signal levels, enough undesired energy could potentially force its way past the
sclectivity elements to cause limiters or AGC circuits to be activated. This reduces the available gain for the desired
signal resulting in a los of sensitivity. Figure 6 represents a “ typical” receiver. It is general enough so it can be used
for most of the receiver examples.

In this case a strong signal passes easily through the preselector and is amplified and then down converted in frequency.
The Intermediate Frequency Filters reduce the amplitude of the desired signal in addition to filtering the undesired
signals, Typically its amplified again and then filtered again. Some receivers have two Local Oscillators. This is not
always the case, but for the * typical™ case it is included. When two Local Oscillators are being used, there is typically
additional filtering at the second IF frequency. In most modern receivers, this [iltering is done with Digital Signal

Processors (DSP).

i

Additonal
Fitering &
RF Amp —@— . i IF Amp "'{ %)" Defut.ntg

IF Filter IF Fiter _‘
-/""n"\ """In?“
Figure 6 Typical Receiver
IZATION

Desensitization is the measure of a receiver’ s ability to reject signals that are offset from the desired signal’s frequency.
Desensitization of a desired signal at the reference sensitivity level due to an adjacent channel signal is defined as
Adjacent Channel Rejection (ACR)in the TIA-603andIS-102CAAAdocuments. The measurement procedure detailed in
the TIA documents for measuring ACR can be used to quantify receiver desensitization al any frequency offset and for
higher desired signal levels. [Note that the TIA frequently uses a convention that produces a positive number for
specified values. To accomplish this, they use ratios, always placing the largest value in the numerator and then adding
an R to the end of the acronym. For example, ACR might be -75 dB, so ACR would be 75 dB.]

There are several factors that may contribute to a receiver’ s desensitization characteristic. The receiver IF selectivity

may be inadequate to reject strong signals, typically in excess of -50 dBm, on adjacent channels, Historically this has
been a major factor determining the receiver's ability to reject strong signals on adjacent channels. With the

Motorela’s Interference Technical
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availability of small and inexpensive ceramic filters and digital signal processing, it is [es of an issue with modern
equipment,

Receiver local oscillator sideband noise can heterodyne an undesired signal into the [F pas -band by mixing with a
single high level signal, typically in excess of -30 dBm, and usually within 500 kHz of the desired signal. This
mechanism is often confused with adjacent channel interference, and it is a contributing factor to the receiver's ability to
reject strong signals on adjacent channels.

An additional consideration is the spectrum of the interfering signal. If the interfering signal has a broad spectrum, or a
high noise floor, the receiver desensitization measurement will indicate poor desensitization performance even for very
well designed receivers. As receivers start utilizing very narrow IF bandwidths (12.5 kHz channel bandwidths or less)
the effect due to the modulation components becomes more important. Previously receiver ACR measurements only
required a single 400 L1z tone at 60% of maximum system deviation. This no longer is considered applicable as it
scverely under estimates the amount of energy that the victim receiver can intercept from an adjacent channel.

Currently the TIA recommendations arc undergoing changes that will require that the interfering source be modulated so
it simulates the energy distribution under actual operating conditions.

Figure 7 shows sensitivity level desensitization performance for a number of generic radios. Also compared in the
figure are the desensitization levels due 1o the off-channel signal source. One of the sources is a high performance
signal generator, modulating a 400 Hz tone at 3 kHz deviation. The other source is an iDEN base radio transmitting
iDEN Quad-QAM modulation.

Hypomotical Analog Portable ACRR Measurements using a High Performance Signal Generator(400 Hz
modulation) and 4 modulated iIDEN transmitier as nterference Sources
"}j I —— | S ]
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Figure 7 Receiver Desensitization
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Figure 7 shows that when a high performance signal generator is used as the interference source, receivers will typically
have € 90 dB rejection of signals that are offset € 500 kHz from the desired channel. Receivers usually will have better
than £ 80 dB rejection for offsets exceeding approximately 50 kHz. When an iDEN base radio is used as the interfering
signal source, the ACR desensitization level is approximately 20 dB les than when the high performance signal
generator is used. This occurs due to the noise floor characteristic of linear amplifiers. This indicates that high
performance receiver designs may not realize improved desensitization performance because the performance is limited
by an unfiltered base radio spectrum that contains high OOBE (noise). There is a penalty for noise limited systems in

the same or nearby bands where interference limited systems are deployed.

6 RECEIVER BLOCKING

Excessive desired on-channel signal levels can overload the receiver, usually the result of Automatic Gain Control
(AGC) design limitations. The receiver front end can be overloaded by a single high level unwanted signal, not on the
desired channel, typically in excess of -25dBm. or multiple high-level unwanted signals whose (otal peak instantancous

power exceeds -25 dBm. This is also known as receiver blocking.

Blocking is measured using a desensitization measurement procedure with progressively higher on-channel signal

levels. Figure 8 shows the blocking of a hypothetical portable radio, as a function of frequency offset.

Portable Blocking
Adjacent Channel Rejection vs. Frequency Displacement

LE ]

Desirea

e

CEN Intarfersr

ACCR [d8)

1000 500 (U £00 100
Frequeicy Offset (kHz)

Figure 8 Receiver Blocking

Figure 8 shows that with desired signal levels as high as approximately -70 dBm signal levels, no blocking phenomena
occurs. There is a small degradation of the desensitization performance at offsets £ 100 kHz for desired signa! levels ofe
-85 dBm.
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Figure 8 also demonstrates the desensitization performance at sensitivity level due to an iDEN base radio used as the
interfering signal. The desensitization limit imposed by the iDEN OOBE is nearly 20 dB worse than that of the
hypothetical radio itself at any desired signal level. From this it can be concluded that receiver blocking due to high

signal levels is not a significant source of interference, at least where the limiting interference source is from the
noise contribution of a buse radio generating strong OOB emissions.

7 RECEIV MODULA

Receiver front end (RF Amplifier) non-linearity can create intermodulation products on the desired frequency by mixing
two or more high level signals, typically € -50 dBm. Figure 9 shows sensitivity level intermodulation rejection (IMR)
for typical receivers, relative to the receiver’s reference sensitivity signal level. For practical purposes, [MR is not a
function of frequency offset, as the preselector doesn’t’ t provide additional rejection of potential Intermodulation
combinations across the receiver’ s desired bandpass. As a result, the IM performance is essentially flat in the desired
band. The preselector does provide additional protection from signals outside the pass band. For cach additional dB of
insertion loss, the IMR products are reduced by the order of the IM product, e.g. 3 dB for 3w order IM.

100 -

w—0) 4B 5th order
e —] — () 48 3 order
75 0B 3R order
70 4B s order

/ 5 08 3 order

|_—¢0 08 3rd order |

30d Ordes ']
Slop= = 0.67 dB/dB

Vi
iy e

(=3
i
=

Desired 1elative to Reference Sensitivity [dB}

Figure 9 Receiver IM above Reference Sensitivity
While IMR is not a function of frequency offSet, it is a function of the level of the desired signal. This is because the

signal strength of intermodulation products grows at a rate proportional to the order of the intermodulation product. For
example, third order intermodulation products grow 3 dB for every 1 dB increase in signal strengths of the carriers that
produce them. Because of this, the IMR is reduced by 2/3 dB for each 1 dB increase in the desired signal level. This
effect is shown in Figure 9.

Figure 9 shows that all the products normally follow the 2:3 slope expected for IMR with increasing strength of the
desired signal. [t is important to note at this point that IMR, as measured using TIA methods, is concerned only with
two generator, third order IM processes. Higher order (5w, 7m, 9, eic., order) processes also exist but are usually of
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little concern because they usually require much larger interference signal levels than the third order process. Three
generator IM processes produce a slightly lower IMR due to the increased power due to the additional signal.

In situations where there is a high concentration of high-powered transmitters with high duty cycles, the higher order IM
products can become significant for receivers in close proximity to the site. Figure 9 also shows a 5 order response
for an 80 dB (3w order IMR) receiver. The 5m order IM specification is typically 12 to 15 dB higher than the 3rd order
IM specification. Although the Sm order IMR is much higher than the 3w order IMR, its slope is greater so that S order
IM can become a problem in situations where there are a large number of carriers. Although not shown, the 1-dB
compression point is also very important. The 1-dB compression point exists roughly 10 dB below the 11Ps and
represents where the theoretical slope departs by 1 dB from the linear performance. Signal levels greatly in excess of
the 1-dB compression point can cause the amplifier to saturate and eventually burn out.

The use of receiver multicouplers and tower top amplifiers can have a dramatic negative effect on a base station” s
receiver IMR performance. This is due to the fact that the [1P3 is constant. The reserve gain of the amplifiers in the
configuration raise both the desired signal and the potential IM signals, resulting in a reduction in the system IMR.

Figure 10 demonstrates this.

£0 dB IMR - Interference Level Vs, Desired Signal Lavel
Ref Sensitivity = .119.0 dBm, Noise Floor = -123.0 dBm

(IMR + Cs/N)2

—a—Fower Inty

v Powwdr loa Croer

IMR + Cs/N

RF Level jdBumn)

C 3 4 15 hij x E -] 4 +

On Channel RF Level above Power of reference sensitivity {dB)

Figure 10 IMR Performance
In Figure 10, the reference sensitivity for 12 dB SINAD is -119 dBm, Cs/N is 4 dB and the IMR is 80 dB. The noise
floor calculates to be -123 dBm. The 11P1 is 1.5x(84) or 126 dB above the noise floor (+3 dBm). The individual power

level from two equal interferers that produce an IM response on frequency is 42 dB below the [1P3, -39 dBm.

I'o review, using the TTA IMR test methodology, consider the previous example. The -119 dBm produces a 4 dB Cs/N
that creates the 12 dB SINAD reference sensitivity. The signal is boosted by 3 dB (-116 dBm) and the equal signal level
interferers increased until 12 dB SINAD is again reached. This indicates that now a 4 dB Cs/(1+N) has been reached but
the desired is now -116 dBm. Thus the composite noise floor is 120 dBm, consisting of -123 dBm from the receiver
noise floor and -123 dBm, the equivalent noise from the intermodulating signals. The difference between the original
signal (-119 dBm) and the level of the IMR signals (-39 dBm) is the IMR performance of the
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receiver (80 dB). Note that at higher signal levels, the receiver” s own noise floor becomes insignificant and the ratio is
merely the difference between the desired and the IMR signals required producing 12 dB SINAD. This explains why
the slope in Figure 9 tends to flat en out in the region where the receiver noise floor is significant,

[f the desired signal for the example 80 dB IMR receiver is 20 dB above reference sensitivity, -99 dBm, then the dif
erence between the IMR sources and 11Ps is 102 dB. The level of 2 equal signal IM generating sources 102/3 =34 dB
below the [IPs. (+3 dBm - 34 dB = -31 dBm). Thus for this example the IMR is now -31 dBm - (-99 dBm) = 68 dB, not
80 dB! In this case the two IMR signals produce an equivalent noise of -102 dBm. The receiver’ s own noise floor of -
123 dBm is insignificant. What is important to note is that even at -99 dBm, the performance is only equivalent to the
static reference sensitivity. This phenomenon supports the recommendation for deploying higher IMR receivers when
the victim receiver can be close to the source that can produce IMR.

EIV

Receivers can have spurious responses 1o strong single signals, typically in excess of -50 dBm, which ate on
frequencies other than the desired receive frequency. Examples include the 1s IF image response, the 2nd [F image
response, and any harmonics of the local oscillator mixing with any harmonics of the undesired signal.

Using the typical receiver in Figure 11, if the IF frequency is 11.7 MHz, and the desired signal is 460.0000 MHz, the
Local Oscillator must be either 11.7 MHz above or below 10 cause an 11.7 MHz signal to be generated in the mixer. If
the LO is below by 11.7MHz (448.3MHz)or above (471.7MHz)proper operation can occur. With wider preselectors, the
image frequency can easily fall within the pass band of the preselector.To reduce the possibility of this occurring, the IF
frequency should be greater than the preselector’ s bandwidth. Figure 1 shows how this can occur,

—
| Local Dscillaturl \

Preselector
Selectivity

A

|;magc| | F Desired I

Figure 11 Typical Receiver with a Wide Preselector Pass band

The spurious responses of a receiver can cause significant degradation to the desensitization properties of the receiver,
on the order of 20 dB in some cases. In most cases, when the interfering signal is due to a base radio with high OOB
Emission, the desensitization performance is dominated by that noise floor rather the spurious responses.
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QURC E
9.1TEST EQUIPMENT REQUIRED

1. Spectrum analyzer.

2. Low noise RF amplifier.

3. Step attenuator (pad).

4. Cavity, bandpass filter that has a bandwidth (+3 dB) of at most 300 kHz, an insertion loss ofat

most 2 dB and that can be tuned to the desired channel.

Antenna for the frequency band in question.

Subscriber unit that can be connected to a coaxial cable.

7. Motorola Radio Service Software (RSS) , or equivalent, loaded on a suitable PC laptop computer
to read receive signal strength; if applicable. This capability may not exist for all radios in which
case one must listen to the radio’ s speaker and judge the quieting level,

9.2 EVALUATION PROCEDURE FOR INTERFERENCE TO SUBSCRIBER UNITS

The interference evaluation process begins by visiting the atfected location, setting up the subscriber unit and
connecting the test equipment as shown in Figure 12 below:

o S

& Test

Antenna

_———p{ Test Radio

Recorder
or
Computer

Figure 12Initial Evaluation

Tune analog units to the appropriate RF channel, and observe the recovered audio quality by recording about two
minutes of the audio while slowly driving the test vehicle around in at least a 100-foot circle. The audio should have
noticeable degradation compared to the normal reception expected in the general area. After the recording has been
made, replay it several times to become familiar with the type of audio degradation that is occurring.

If the subscriber unit uses digital modulation, and the Radio Service Software (RSS) package includes a signal quality
metric, it may be more appropriate to record the data from that output on a computer for analysis.
Next, connect the spectrum analyzer to the antenna as shown in Figure 13:
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Antenna

_ > Spectrum
Analyzer

Figure 13Evaluation with Spectrum Analyzer

Record all signals in the frequency bands that are above (stronger than) -50 dBm. Pay particular attention to those
above -40 dBm, as they are the most likely to cause problems, particularly if there are several of them within a few
MHz of the desired frequency. A rough guideline is to suspect receiver front-end overload if the total instantaneous
peak RF power being delivered to the receiver is in excess of -20 dBm.

In order to correctly measure the power of any RF signal with a spectrum analyzer, it is necessary (0 use a resolution
bandwidth in excess of the maximum spectral distribution of RF energy expected. For analog FM signals, this is
typically 10 kHz. For narrowband digital modulation formats, this may be up to 30 kHz, and as much as 1.25 MHz for
CDMA transmissions. The reason for this is so that the entire signal will be measured at the same time. The best
procedure is to adjust the analyzer frequency span range until the desired signal is centered in the display screen and
occupies about 20 percent of the width of the display. Then start at a 1 kHz resolution bandwidth and increase it until
there is no further increase in the maximum amplitude shown on the display.

Be aware that multiple RF signals of any modulation format will occasionally add in phase, so that four signals each at
a level of -25 dBm will have a total peak instantaneous power that is another 12 dB higher, or -13 dBm.

If there are no strong signals, then the cause is either man-made noise, or co~channel interference from another user on
the desired frequency. The difference can be resolved by connecting the equipment as shown in Figure 14:

Test Anlenna
{=ep 1)

Band-pass
Cawily
Spaetrum
Analyzer

L Preamphifier

| Load
|{5tep 2)

Figure 14RF Noise Measurement Setup
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Using a resolution bandwidth no wider than 3 kHz and a frequency span no greater than 3 times the desired RF
channel bandwidth, measure the noise present on the channel, then connect a 50 ohm load in place of the antenna. The
noise level should decrease less than 1 dB if there is no noise or interference present. If there is a noticeable reduction,
note the amount, then reconnect the antenna, and note the spectral content of the noise. [fit is not restricted to the
desired channel (Figure 15), then it is most likely either from broadband digital services like CDMA systems or from
non-RF sources such as power lines, neon signs, ignitions, and the like. If the noise is shaped to fit the channel (Figure
16), or a single frequency carrier appears in the channel, then co-channel interference is the cause.

Figure 15 Broadband Noise Figure 16Digital Modulation
If there is only one strong signal present, and it is the desired one, then the cause is one of simple receiver overload.

The symptoms are a very high desired signal strength, typically in excess of -30 dBm, with some degree of audio
distortion. This is rare, but if it occurs, the only solutions are to move the subscriber unit farther away from the
transmitter site, place an attenuator in the receiver’ s antenna line or reduce the transmit effective radiated power.

If one or more strong signals are present record about two minutes of audio or data on the desired channel using the
configuration shown in Figure 17. Listen carefully to the audio recording several times to get familiar with the
recovered audio quality.

If the subscriber unit uses digital modulation, compute the average signal strength and signal quality for the entire
recording of digital data. Next, add a 5 dB pad in the line between the antenna and the subscriber unit as shown in

Figure 17 below:

& Test

Antenna

P Pad —— Tast Radio

A
Recorder
or
Computer

Figure 17 Intermodulation Test
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Record another two minutes of audio or data while driving the exact same route as in step 1 and note the ditfferences
from the non-attenuated readings. The received signal strength should have been reduced by 5 dB, but if the audio or
signal quality improved noticeably, then the root cause is a high order intermodulation product being generated in the
receiver.

Subscriber units using digital modulation will clearly show the reduction in received signal strength while
simultaneously indicating the improved signal quality. This type of response usually results from two or more strong
signals at the receiver input.

If the received signal strength decreases by 4 dB or less when the 5 dB pad is switched in, the causc is receiver front
end overload, resulting from one or more extremely strong signals anywhere in the frequency band. The reason for this
is that one of the amplifier stages in the receiver is being driven into saturation by the extremely strong input signals.
This effectively reduces the gain of that stage for all signals passing through it. When the strong signals are attenuated
by 5 dB, the saturation is reduced, and the effective gain of the amplifier stage increases, so the measured signal strength
decreases les than 5 dB. If the audio quality or signal quality remains unchanged when the 5 dB pad is switched in,
then the problem is either due to receiver local oscillator noise, or received RF noise from nearby transmitters.

[ there are no strong signals closer than 500 kHz away from the desired channel, the cavity filter can resolve whether
the receiver is at fault, or the interference is being radiated on frequency from the nearby transmitters. First, connect the
external antenna to the analog subscriber unit as shown in Figure 9. Record about two minutes of audio or data on the
desired channel. Listen carefully to the audio recording several times to get familiar with the recovered audio quality.

If the subscriber unit uses digital modulation, compute the average signal strength and signal quality for the entire
recording of digital data.

Next, connect the antenna through the cavity filter as shown in Figure 18 betow:

& Test
Antenna

——>®-——-’ Test Radio

v
Recorder
ar
Compulter

Figure 18 Sideband Noise Determination

Record another two minutes of audio or data on the desired channel. Again listen carefully to the audio recording
several limes to become tamiliar with the recovered audio quality. Average the data recorded from digital subscriber
units. If the audio quality or average signal quality has improved, the problem is a result of receiver performance
limitations. If it remains about the same, the problem is a result of unwanted RF power being radiated on the desired

channel.
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It is a special case if any strong signals are les than 300 kHz away from the desired channel. If there are, they are under
suspicion right away, especially if they are iDEN signals. A high Q notch filter is needed to perform the above
procedure instead of a cavity bandpass filter. This can be achieved by using a bandpass cavity and circulator. If the
above procedures have determined that the problem lies with nearby transmitters, the usual procedures for identifying
the exact one or oncs apply: If the transmitiers are on continuously, shutting them down one at a time can isolate the
offender. As this is unpopular with the system operators, a less intrusive method that can be applied if the transmitters
are not continuously keyed is to observe the timing of the interference compared to the activity of the nearby
transmitters as observed on the spectrum analyzer display.

00 M PLE

In most band plans (except Low Band and High Band) there are transition points where the base transmit block of
frequencies are adjacent to the base receive block of frequencies. High band and Low band do not follow this due to
their earlier development before mobile relay became the dominant type of system deployment. Across this transition
there is the potential for base station T to base station R interference in one direction and mobile T to mobile R in the
other direction. Within the blocks there is potential for the classic near/far interference scenarios. This can occur as
base — mobile interference or mobile — base interference. Recently the frequency of occurrences in the800 MHz band
has become more common, as illustrated in Figure 19.

800 MHz Band Interference

206 — B4 859 966 869 o e i
SMR/LMR A MWL J_ BWL [J a SMR/LMR A WL ] awL ld B
Mobile T |ps] ::.{';';{ Mobile R |PS s
Base R Base T BaseT

carsamans

Cell Type Base Transmitter
o
: I.MRP ble/Mobile
T . Cell Phorln ﬂ
d' i Cell Base Transmitter

LMR Ponahlemuhila to
Cell Phone LLMR Base Receiver
o
LMR Base Receiver o ! n .-""b
I il G [ 3

_— v
Fraquency ILDC-IICI inatan LMR Basa Transmitter LMR Base Transmitter
to prevent interference w© to
T Cell Base Recelver Cell Phone
No Frequency Coordination

Figure 19 800 MHz Band Interference Scenarios
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The following examples (Transmitter to Receiver Cases) will be individually diagramed, with a table like Figure 20 to
show the factors that can create interference, and methods to minimize or prevent that interference.

The logic of the example groupings is that a number describes the type of interference, e.g. Base to Subscriber, but there
are different situations because of band breaks or how the systems are deployed.
1 A) LMRaBaseto LMR Subscriber
B) SMR Base to LMR Subscriber
C)  Cellular Carrier Base to Public Safety Subscriber

2 LMR Base to Cellular Phone
3 Cellular Base to 900 MHz Base
4 LMR Base to Cellular Base
5 Cellular Subscriber to LMR Subscriber
6 A) LMR Subscriber to LMR Base
B)  Cellular Subscriber to LMR Base
Source of Interference Transmitter Type
Cellutar Cellular Cellular | LMR/SMR| LMR/SMR
Analog TDMA COMA___Analog Digital__
Transmit Interferor E_L;_arterisﬁcs
High Q Multi-CXR
Combining/ Filtering Cavity Hybnd A Band Only
= Yes
| Intermittent
Yes
High
Qo
Vichim of itererence Recelver r: ?
Cellular Cellular Cellular | LMR/SMR]| LMR/SMR
Analog | . Analog Digital_
Receive Characteris
AR > 7 Yes No
Fi Yes No
[ Frequency Coordination
Yes N_p : |
Type Of Coordination Co-Channel ?‘_‘dl't
Frequencies Are Closed Yes No
Sources_Au Physically Yes No

Figure 20 Generic Interference Scenario Table

For each example, only the table sections appropriate for that interference scenario will remain legible, Those not
appropriate will be darkened. For understanding the table, the rows contain the important information. The columns are
not related to each other, other than representing the specific variables being considered in each raw by remaining
unshaded.

4 LLMR is Land Mobile Radio
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There are two considerations as far as the band is concerned. The cellular band is specifically identified and treated
differently than the LMR/SMR band, which includes the exclusive public safety (NPSPAC) portion of the band. For
cellular, there are currently three different types of modulations deployed. They include analog, which is referred to as
AMPS or NAMPS.AMPS is the original 30 kHz channel bandwidth assignments while NAMPS is a Motorola

narrowband version that limits the channel bandwidth to 10 kHz. The Time Division Multiple Access (TDMA) is the
3:1 - 30 kHz channel bandwidth version. Code Division Multiple Access (CDMA) is the 1.23MegaChip version
currently being deployed across markets in the United States, Typically combinations of these modulations can be
deployed at any given site. Each cellular carrier selects what they wish to deploy.

In the LMR/SMR band there is currently only analog and some digital, with the digital being principally deployed in the
Public Safety band as Project 25 (P-25) systems. However, Nextel has deployed iDEN systems throughout the
LMR/SMR band.

Different systems use different transmitter combining techniques. Because LMR systems are narrow band, they
typically use 11i-Q cavity combiners, while SMR’ s frequently uses broadband hybrid combiners to allow frequent
frequency changes without requiring site visits.

The Multiple transmitter indication is there to identify where intermodulation products are the easiest to generate. The
duty cycle indicates whether the transmitter(s) are continuous as cellular type deployments require or intermittent as
typical of LMR systems use. Note that when a trunking system is involved, the control channel may be continuous
while the voice channels are intermittent.

Power Control applies primarily to subscriber units, When power control is available, the subscriber unit limits its
output power based on information from the base site. This requires a full duplex path so that the feedback information
is constantly updated. For the basc station to use power control requires that only a single path be used per base station
or that “ smart antennas™ allow ERP controlled full duplex paths to individual units. This is possible for * interconnect”
type calls but isn’t possible for dispatch as most of the units are only monitoring the “ channel” . The isolation indicated
as either High or Low refers to the typical losses involved. There are two different methods used to calculate site
isolation. The simplest is to use the port-to-port isolation between the input to one antenna to the output of the other
antenna (sc the Site Isolation Section 1). The other is 10 use a propagation model and adjust for the specific antenna
gains and propagation losses. The reason for differentiating them is that for the typical scenario being discussed, there
is typically between 70 & 75 dB of port-to-port isolation to subscriber units operating in relatively close proximity of
the site. Note that the port-to-port isolation eliminates the antenna gains. This makes estimating the effect of OOB
emissions much easier. If the OOB emission is -30 dBm, then 70 dB of isolation would produce a -120 dBm interferer
at the output of the victim’ s antenna. However when base-to-base interference is being analyzed, the paths are typically
point to point and the antenna gains and minimal free space losses can dramatically reduce the amount of attenuation
experienced by the OOB emission. The recent increased usage of “stealth™ sites with very short towers has caused a
reduction in the amount of site isolation available.

Antenna types are important due to potential directionality.

The victim receiver flag for IM performance is based on the recommendation that 75 dB IMR be a minimal
specification. Portable antennas allow some reduction in this requirement as the loss of efficiency acts like an attenuator

to potential IM.

The filtering refers to what can be done at the receiver. Components that are already on frequency cannot be filtered at
the victim receiver; they must be filtered at the source. However IM products can be filtered before reaching the active

stages of a receiver.
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Lastly, the issue of frequency coordination is highlighted. This is an extremely important but not well understood aspect
of interference potential. Frequency coordination normally requires that someone (a frequency coordinator) evaluate the
use of different candidate frequencies in various defined service areas and then recommends the candidate frequency
that doesn’t cause interference, or is the best choice from a poor sclection. This normally involves evaluating only co-
channel usage, but is being expanded to include adjacent channel interference potential. The frequencies are licensed
based on the specific site and the ERP being used (referred to as site licensed).SMR’ s and cellular carriers have special
circumstances where they can use any of their inventory of frequencies anywhere in their defined service area, subject to
some co-channel reuse limitations where others may be licensed on the same frequencies. As a result, therg is no
available database of which and where their frequencies are deployed (referred 1o as area licensed). This allows them
the capability of rapidly changing their frequency plan to allow new sites to be deployed thereby adding capacity. A
frequency plan covers a wide area and may be coordinated nationwide. A single change can ripple across the entire
system, making exceptions more difficult.

The types of coordination are also listed. In some cases a guard band is provided to take the place of frequency
coordination. It is implied that when a diffcrent band is used, the requirement for frequency coordination is eliminated.
Unfortunately, with the wide band and high OOBE of some of the more complex modulatiens, this assumption is not
longer true. The wide band OOBE is radiated into the adjacent or guard band and must be dealt with to minimize
interference potential. Cellular type systems utilize frequency reuse plans. This allows a structured starting point for
doing internal frequency coordination. The key point is that they are primarily concerned with their own intra-system
interference. This type of frequency planning (interference limited) is based on the fact that when the interference gets
strong enough, the system will be able to provide an alternative resource that isn’t being interfered with.

The other two references under frequency coordination refer to whether or not the frequencies are close (a small
frequency offset) or whether units can get into close physical proximity.

10.1CASE 1A, LMR BASE TO LMR SUBSCRIBER

Sourue of lherlereney Transmitar Tyre i

LMR/EMR
J

[Combining’ Fatenng

L MRISMR
Digrat

Figure 21 Case 1A LMR Base to LMR Subscriber

This is a very common scenario where a subscriber unit can be very close to a site that generates interference. In this
case, the transmitters have Hi-Q cavities to limit the OOBE. The frequency coordination should have eliminated co-
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channel and adjacent channel interference. If the receiver has an IMR specification of €75 dB this scenario would
normally be interference free. However, it the undesired IM sources are considerably stronger than the desired signal,
the IM “ Noise” can prevent the required C/I+N) from being realized.

However there are some situations where intra site interference can oceur for users of that site when they are in close
proximity. Figure 21 doesn’t show the base receive site configuration. If there is low isolation between the base
Transmit and base Receive combiners, then when two subscribers in close proximity to the site transmit a temporary
lockup scenario can oceur.

Consider the simple two-transmitter/receiver configuration shown in Figure 22. When the subscribers are close to the
site, they produce strong signals that can enter the transmitter antenna system. Here the difference in frequencies cross
modulate at a loose connector producing the necessary products which are re-radiated to keep the receivers satisfied that
they are seeing the correct CTCS tone or Trunking Connect Tone. When one subscriber de-keys, the cross modulation
generates an on frequency interferer that continues Lo repeat the weak interferer with the other users audio. It is not until
the second subscriber de-keys that the lockup will be released.

This can only be resolved by isolating the Transmit and Receive systems, e.g. by vertical antenna separation, and
making sure that there are no extrancous locations for this IM to occur. This can also occur externally on the site, such
as on rusted tower bolts, etc. For trunking, the use of transmission trunking forces the repeater to also immediately
dekey thereby preventing this phenomenon.

— —man ]

F2-F1#(F1-45) = F 245 = FAZ

Fr-Fab(F2-45) = F 145 = Fa1

~

f i
T T2 R R2
=0 ]
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Subscribers T Low

Figure 22 Intermodulation Example
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10.2CASE 1B, IDEN SITE TO LMR SUBSCRIBERS

In Case 1B, the interferer is an iDEN site deploying multiple transmitters as shown in Figure 23, This is a high potential
interference scenario due to the fact that the transmitters are hybrid combined and therefore only have limited in-band
filtering. The carriers are continuously keyed and subscribers can get in close proximity both in frequency and space
with no frequency coordination.

‘The worst case involves combinations of frequencies that cause on-frequency receiver IM products. This is especially
detrimental to receivers with low IMR specifications. If there is sufficient desired signal strength, inserting an attenuator
in front of the receiver will reduce both the desired and undesired signals but the IM product of the multiple undesired
signals will be suppressed more than the desired signal is attenuated. A building acts much as an attenuator. Building
attenuation will reduce the desired by a given amount, but it also reduce the IMs product by three times the building
attenuation, allowing the desired to achieve a usable C/(I+N).

Source of iverferencs 1 ransmitier 1 yp

| TOhid
Transmii Inlerferor Charerntics
T T T T ..".'¢- &, N _doieg 1 =

RIR|IR|R

Type OF Coodination
[Frequencies Are Closed

Wes

Sowces Are Physically Vs
o [Wietanas

Figure 23 Case 1B, SMR iDEN to LMR Subscriber

The coordination and reassignment of frequencies deployed at a particular site can eliminate the IMR, allowing the
situation to be resolved.

Motorola's Interference Technical
Appendix Issue 1.21 (November 2000) Page-23

226



REGION 23 - APPENDIX S - INTERFERENCE INFORMATION

10.3 CASE 1C, CELLULAR CARRIER TO PUBLIC SAFETY SUBSCRIBER

Case 1C is similar to the other Case | scenarios except that the interference emanates from transmitters in an adjacent
band (Figure 24). The symptoms are similar to the other Case 1 scenarios as this produces coverage holes around the
offending site. Due to pressures for minimizing antenna sites, many of the cellular carriers are co-locating. This greatly
increases the potential for IMR due to the extremely high number of frequencies involved. The interference potential is
increasing as cellular abandons analog for the digital transmitters with higher OOBE and eliminates Hi-Q cavities,
deploying multi-carrier fransmitters with only band filtering.

This scenario is especially destructive with older portables with 65 dB IMR specifications and preselectors that are
designed for Inter national in addition to Domestic distribution. That is because the International band for LMR extends
1 MHz into the Domestic cellular band. This situation is further aggravated if the portables utilize vehicular adapter
consoles as this eliminates the portable antenna in efficiency and may even have mobile gain antennas. Under these
circumstances, 5 order IM becomes commonplace. It is not unreasonable for a 20 channel trunked system that has
units that opcrate within % mile of a combined carrier site to have over 1000 IM products distributed randomly over the
various frequencies in the 866 - 869 MHz band. For this case, the highest recciver IM performance is mandatory!
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24 Case 1C, Cellular Carrier Base to Public Safety Subscriber
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The Case 1 scenarios all have a similar pattern of interference, wherein the interference potential is maximized where
the desired signal is weakest while the interferers are the strongest, This is the classic Near/Far problem (discussed

earlier in this document). A typical system wide scenario might look something like Figure 25 with the LMR base in
the center. In this case, both Base to Mobile and subscriber-to-subscriber interference is portrayed. Only consider the
size of the red zones around interfering sites at this time. The green distribution will be discussed later.
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Figure 25 Base to Mobile and Mobile-to-Mobile Interference Pattern
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10.4 CASE 2, LMR BASE TO CELLULAR PHONE

Case 2 essentially is the opposite direction from Case 1, where the LMR base station creates coverage holes around its
sites for cellular subscribers (Figure 26). Although this case could cause limited interference, it is unlikely due to the
fact that the stations are well filtered and the cellular subscribers have alternate sites to be handed over to in case of IMR
type interference. Only Public Safety stations operate in the 866 -869 MHz band so their deployment density is quitc
low compared to the cellular deployment. Also, the LMR transmitters have an internal filter that provides protection
above 869 MHz and the H1-Q cavities also limit any OOB emissions.

Source of Interferenae Transmitter Type

(Combining/ Filtaring

olation From Source

Victim of Interference Receiver Type
oyl Celhsar Cefular
R 4—.me_l_m

Recolve Charastarisics

»
iltwiing Possible

requency Coordination
Type 01 Coordination
Frequenaies Are Closed

Eoutm e Physically
lose (distance)

Figure 26 Case 2, LMR Base Station to Cellular Phone

10.5 CASE 3, CELLULAR BASE TO 900 MHZ BASE

Case 3 is the only 90 MHz scenario that will be evaluated (Figure 27). There are scveral documented cases of this type
of interference, primarily caused by the Cellular B carrier. The high OOBE of the various modulations and
combinations of modulations along with only band filtering can produce a fairly high noise floor. In this case the noise
is amplified by the gain of the transmit antenna and also the receive antenna. Because it is base-to-base interference, the
paths often have only free space losses associated with them. At 900 MHz the free space los between dipoles at 1 mile
is 91 dB, but this is reduced by as much as 23 dBd of antenna gains. Thus the isolation is les than 70 dB at one mile.
However, sites can be closer than one mile and have even stronger interference potential. When CDMA and mixtures of
analog or narrow band analog are present, the potential of IM increases. There is potential IM in the cellular antenna
structure that would prevent any filtering at the 900 MHz LMR site from being effective. If CDMA is deployed, then
there is also the potential of multiple sources of interference being received. When coupled with high performance TTA
s (Tower Top Amplifiers)to compensate for low power 900MHz products, the probability of interference is increased.
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The configuration shown in Figure 27 is very important. Note that the CDMA is on a separate antenna from the narrow
band modulations. If they were combined, the resulting IM of the CDMA with the narrow band carriers can create a
very strong and wide noise source. Therefore the combining of wide band and narrow band signals in a linear amplifier
is not recommended and should be avoided!

Interference from nearby paging transmitters operating without cavity filtering is also a frequent source of reduced
coverage for 900 MHz base receivers. Excess reserve gain in the TTAs on sites with high ambient noise levels will also
reduce coverage.
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Figure 27 Case 3, Cellular Transmitters to 900 MHz Base Receivers
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10.6 CASE 4, LMR BASE TO CELLULAR BASE

Case 4 has LMR base stations causing potential interference to Cellular Base station receivers (Figure28). There is little
likelihood of this because there is a 2 MHz guard band between the LMR band and the cellular band. Motorola LMR
base stations are heavily filtered and provide over 50 dB of suppression at the high end of the base receive band as
shown in Figure 29. This coupled with Hi-Q cavity filters should suppress OOB emissions adequately to prevent
cellular base stations from being interfered with. Even if they were interfered with, the density of LMR base stations is
quite low compared to cellular base stations. The cellular system” s ability to hand over subscribers to other resources

make this type of interference cven less likely.
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Figure 28 Case 4, LMR Base to Cellular Base
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Figure 29 Typical Motorola iDEN Base Station Internal Bandpass Filter

Typical SMR Transmitter Filter
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10.7 CASE 5, CELLULAR SUBSCRIBER TO LMR SUBSCRIBER

Case 5 is where Cellular Subscriber units can interfere with LMR subscriber units (Figure 30). There are several
mechanisms that need to be discus ed. First there is the direct subscriber-to-subscriber interference. Here the high
allowable OOBE of cellular subscriber units can cause localized interference around those units when the cellular units
are far from their sites (power control doesn’t limit the power output) and the LMR unit is far from its desired signal.
Figure 21 shows this as the light green blotches associated with the fringe of the cell sites.

'The use of CDMA subscriber units is more worrisome as multiple units can be fransmitting simultaneously on the same
wideband frequency. Often a large population of cellular users coincident with a major public safety event can occur.
Now the large population of subscribers in close proximity both in frequency and distance can increase the potential for
interference. In addition, if the public safety event is close to a cellular site and a large population of cellular
subscribers occurs, then there is also the opportunity for receiver IM to occur. In a well-documented case in Canada,
intermittent interference occurred to the dirgct mode of fire fighter portables.
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Figure 30 Case 5, Cellular Subscriber to LMR Subscriber
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10.8 CASE6, SUBSCRIBER TO LMR BASE

Case 6 involves interference from subscriber units to LMR base receivers (Figures 31 &32). Again this is a classic
Near/Far scenario. Receiver voting in the LMR system is the best defense for this type of interference, recognizing that
for analog systems strong interference can be misinterpreted as a desired signal. Proper use of sub-audible codes can
mitigate the undesired voting potential with the voting offering the decreased likelihood that multiple interfering
scenarios occur simultancously.

Case 6A involves the in-band LMR case. In many systems, TTA’ s are used to increase sensitivity for fringe talk-in.
However, this also increases the susceptibility to interference. A special case is where the LMR subscriber is a control
station. This can produce the example of system cross talk and temporary lockup previously described. The area of
maximum impact is a reduction in the base talk-in coverage.

Case 6B is the cellular case. Here subscriber units have power control so they would have minimal impact if the celtular
site and LMR sites are co-located.

Figure 31 Case 6A, LMR Subscriber to LMR Base
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The use of macro diversity (voting) is the best tool for the prevention of this type of interference.

Figure 33 depicts a special case where the cellular system and LMR system are co-located. This essentially minimizes
the size of the reduced coverage. If a LMR site were at the junction of three cells, then the potential for multiple
interferers transmitting at maximum output power would produce a much worse case. Fixed cellular units, similar to
LMR control stations are also a potential problem. In this case the small red diamonds represent the cellular type

deployment of sites.
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11  SITEISOLATION

As described earlier, there are two ways of predicting the losses between a base station and a subscriber unit at close
distances. The antenna patterns aren’t completely formed and in many cases there are little to no obstructions to
increase the losses.

Numerous investigations have been made. Dr. Garry Hess reported on this in his books, and numerous measurements
have been made while investigating interference cases.

Figures 35, 36 and 37 show the results of measurements made in the Motorola Schaumburg parking lot many years ago.
Note that except for the very low antenna case, all the port-to-port isolation measurements produced £65 dB of path loss
[isolation] for omni dircctional antennas. The near/far field transition occurs at ~36 feet. This particular pattern is very
important as lower antenna heights are being deployed and this lowers the anticipated site isolation by eliminating the
additional isolation produced by the transmit antenna patiern.
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Site Isolation Probability vs. Separation (FL)
00
—t \-\w“"\_
'l-.‘.l._ —
= = .. p— \
p= . i e .t i
— -
—]~ . -
b [T
El ez~ oy —
& . g S5 S YT
= i IS
= — LA
33 yo
g - & e T ey PR LR
s 2 -."'°'.._ ]
1]
b
T[ p——— e - aorap
Eo 5% Br% 65% T % A
Frobability

Figure 40 Calculated Probability of Site Isolation

Compare this to a simple spreadsheet model. This allows a coarse look at the port-to-port isolation (Figure 41). The
scenario consists of a tower 100 feet tall, a 105 ° sectored antenna with 11.8 dBd gain, and an arbitrary 10 dB of clutter
loss. The primary point to note is that the isolation is greater than 75 dB and that the general shape of the graph is quite
similar to the standard deviation of field measurements (Figure 39). The standard deviation is highest in the region
closest to the base of the tower, as this is where nulling of the antenna side lobes occurs. Since there were many
different types of antennas involved in the data, the largest variations occur in this region.
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Figure 41 Port-to-Port Isolation
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2 RE FERENCE

The tollowing sections describe actions that can be taken to minimize Radio Frequency Interference (RI1) between
systems operating at 800 MHz within the same geographical location. These guidelines are gencral in nature and these
same techniques and philosophies can be applied to most any systems experiencing RFL. Thorough testing will
determine actual causes (in some cases, multiple causes) and sources of interference that the system is experiencing.
Therefore, thorough testing should precede and follow the application of any solutions proposed below to determine the
appropriate actions required and the effectiveness of the deployed solution.

12.1RECOMMENDED RESOLUTION PROCESS:
. Identify performance issue as RF Interference.
2. Identify potential source(s) of the interference.
3. Contact other system operators to cooperatively identity the interference issue. The correct and accurate
assessment of the interference mechanism is critical to developing an action plan that will rectify the situation.
FC rules stipulate that the two system licensees must work cooperatively to resolve any reports of interference.

Implement required changes.

LA

Monitor performance.

7. Maintain communications with other operators as the site/system evolves.

12,2 METHODS TO REDUCE INTERFERENCE OF SPECIFIC TYPES

12.2.1 POSSIBLE ACTIONS TO REDUCE THE EFFECTS OF TRANSMITTER SIDEBAND
NOISE:

s  Change frequencies to increase frequency spacing between the channels.

s  Lower transmitter power as much as possible. This can reduce coverage and move traffic to surrounding sites
it there is sufficient coverage overlap. The resulting reduction in carried load may allow a reduction in the
number of transmifters that will also reduce the noise tloor rise due to transmitter sideband noise.

e Increasing the center of radiation on the undesired transmit antennas > 80 AGL will increase the local path
loss to the aftected units and reduce the noise {loor rise due to antenna discrimination,

e Increase desired signal level. This may be accomplished by increasing desired ERP (more power or higher
gain antennas) or adding desired sites.

«  Co-locating sites will maximize the desired signal strength where the undesired energy is strongest.

e Change antennas in an attempt to reduce the undesired signal level in the immediate area of a site. This may be
a change of pattern, the removal of down -tilt, less energy in lower lobes or higher gain (narrower vertical
beam width).

e Use cavity combiners instead of hybrid combiners. Use only when the recommended tests have demonstrated
that cavities will help. Note that some auto-tune cavity combiners may not work properly with iDEN’s Quad-
QAM modulation.

*  Escalate the construction of new sites in surrounding areas to allow further reduction in ERP.

»  Swap frequencies or segregate spectrum. These alternatives would require FCC approval.
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12.2.2 POSSIBLE ACTIONS TO REDUCE THE EFFECTS OF PORTABLE RECEIVER IM

o Increase desired signal strength by adding sites or changing antennas.

®  Avoid using portables with an IM specification < 75 dB. Portables with higher IM specifications are much
more immune to IM interference.

«  Design systems for in-building coverage. This will present higher desired signal levels * on-the-street”,
overriding IM interference where it is more likely 10 occur - on the street near low sites. (The undesired signal
strengths arc typically attenuated inside buildings and the strength of the IM mix is typically insufficient to
interfere with the desired signal.) This may allow portables with lower IM specifications (i.e. IM 8 70 dB) to
be utilized.

*  Determine the frequencies being used by each operator, Attempt to coordinate to prevent creating third and
fifth order Intermodulation (IM) products. Change the receive and transmit frequency plan so that IM products
do not fall on receive channels.

» Reduce the ERP of the undesired transmit channels as much as possible. A 1 dB reduction in ERP will reduce
3y¢ order products by 3 dB and 5u order products by 5dB. This reduction in ERP is likely to reduce the number
oftransmitters that can contribute to mixes as the traffic is offloaded to surrounding sites.

* Change portable antennas. Reduce portable antenna gain if there is sufficient desired signal. Each | dB
reduction in gain will reduce 3isorder products in the receiver front-end by 3 dB and Suorder products by 5 dB.

«  Use voting receivers to minimize the impact of portable interference to base receivers .
e Sweep the transmit antenna system or check the tuning on the combiners to reduce transmitter generated IM.

s  Swap frequencies or segregate specirum. These alternatives would require FC approval. Consolidated
spectrum would tend to create tightly clumped IM products. Existing interlaced frequency allocations spread
out the IM products across much of the band.

12.2.3 POSSIBLE ACTIONS TO REDUCE THE POSSIBILITY OF INTERFERENCE IN THE
FUTURE

e Maintain constant communication between license holders to coordinate frequency deployments and system
expansion plans and actions.

s  Co-locate sites whenever possible.

e Swap [requencies to remove interlaced frequency assignments - requires FCC approval,

e  Segregate frequencics into sub-bands and either minimize use of frequencies at sub-band edge or establish
guard bands between sub-bands.
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12.3 INTERFERENCE REDUCTION METHODS

The tollowing section describes various methods for minimizing or eliminating interference. Most often, the
interference is not totally eliminated, it is just reduced to levels that where acceptable communications can be

maintained.

Multiple methods must often be employed. One method may reduce a certain kind of interference and then a different
type of interference may then be revealed. Only thorough testing will completely characterize the interference types that
are occurring in any given situation. The * best™ solution for any given case will depend on many factors including the
individual circumstances of the location. What worked in one case may not work as well in another case. For example,
a change of frequencies in one case may not be possible in another case.

These solutions are offered as a menu of possible choices. The optimal applications of the various solutions will be
determined by the details of each and every situation.

12.3.ICHANGE FREQUENCY PAIRS
Changing frequencies is a relatively easy way to avoid both Side Band Noise (SBN)and Intermodulation (1IM)

interference if this flexibility exists in any given case. Changing frequencies in a frequency reuse system has multiple
effects that ripple across many sites if not the entire service arca.

Increase the frequency spacing between channels to address sideband noise issues. Moving one or more close spaced
frequencies can reduce the amount of sideband noise that can fall on nearby channels. Frequency spacings of 150
KHz or greater permits the use of filtering on the transmitier. Greater frequency spacings generally offer increased
protection.

Changing transmit frequencies involved in an IM product can be used to move the mix to a channel that is not used in
the area or to a frequency that is more immune to the IM product. Receiver frequencies can be moved from channels
where IM mixes occur.

In some cases an exchange of frequencies is another possibility where and when this is permitted. Ideally, a segregation
of frequency utilization into sub-bands offers much more protection as compared to situations where frequencies
assignments are interlaced. IM may be generated, but it is more likely to be within ones own sub-band where the
system design can mitigate it. IM products generated at the source and outside the sub-band can be filtered.

12.3.2 REDUCE ERP OR SIGNAL STRENGTH OF THE UNDESIRED SIGNAL

One way to reduce interference is to reduce the signal strength of undesired signals. This may be difficult at times as
the amount of reduction required may be sufficient as to negatively impact communications on those channels. But
when possible, this can be effective solution.

In some cases the reduction may be aimed solely at the sideband energy on a given channel or set of channels. In other
cases, a reduction in the radiated power of the main carrier is required.

Adding filters (typically RF cavity filters) between a transmitter and the antenna may by used to reduce the energy
radiated in channels separated from the transmit frequency. Cavity filters typically offer little reduction within 150 kHz
on either side of the car ier frequency. Cavity filter will typically offer more protection at greater frequency separations.
Ceramic auto tune cavity filers and combiners provide higher Q filters while offering more flexibility to change
frequencies when needed. Nole that some auto tune cavities may not function with iDEN modulation,
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Lowering transmitter ERP can help control both sideband noise levels as well as the power in an IM mix. Due to the
nature of IM interference, a | dB reduction in ERP on frequencies involved in a 3w order mix can reduce the IM product
level inside a portable recciver front-end by 3 dB. For 5 order mixes, a 1 dB reduction can reduce the IM level by 5
dB. A 1-2 dB reduction in transmitter ERP may be enough to reduce the IM levels to acceptable levels. A reduction in
transmit ERP may reduce the siz¢ of a cell and the iraffic carrying capacity of that cell. A drop in offered load may also
allow one or two transmitters 1o be wmed off, thereby decreasing the interference potential of the cell.

ERP can be simply reduced by reducing the transmitter power. This change affects the entire cell. A more selective
way to change the ERP to specific location is to change the antenna gain pattern. The area where a reduction is desired
may be a specific spot or it may be the area within a certain distance of the site. Reducing antenna gain , reducing down-
tilt, or using an antenna with greater lobe reduction or using a different gain antenna can all be used to reduce the signal
strength near a site where there is an abundance of signal strength.

There are several more creative ways to reduce IM interference by reducing the levels of the signals involved in the
process. A portable with increased immunity against the IM products is one of the best methods of protecting oneself
from IM interference no matter what the sources are. Such a portable generally has better all around performance and
the added expense is well worth the investment, especially given the growth in wireless and the increased chances of
operating near other wireless devices. A portable with an IM spec of 75 dB or greater is sufficient protection against
almost al IM in studied and expected scenarios. Receiver specification improvements typically require an increase in
battery drain to provide enhanced IM performance. That is why mobile installations tend to have better IM performance
than portables.

Oddly enough, using a lower gain antenna on a portable that is experiencing IM interference is one way to lower the
amount of undesired signal reaching a portable receiver’ s front-end. This lowers the desired signal a few dB but
reduces the IM products by the order of the product. This can be an effective solution when there is sufficient desired
signal strength and the interference is due to front-end overload. Note that a lower gain antenna may reduce the
portables” effective range in other situations.

Another method of decreasing the impact of an undesired signal to increase the distance between the source and target.
Path loss increases logarithmically with distance. Distance also changes the amount of gain in the antenna patiern. The
potential for interference is noticeably reduced when sites arc above 80° above ground level (AGL). Raising the center
of radiation of transmit antennas can eliminate interference. Zoning rules and atheistic are forcing antennas to lower
levels and there may be “stealth™ sites behind store-front facades and many more sites below 80" AGL. A more
conventional tower or building installation provides increased protection from RFL. Note that increasing demands for
wireless services is a factor in more sites that are heavily loaded and frequency reuse is enhanced when theses sites are
deployed below tree top or building top levels.

Lowering the ERP’s and reducing the number of transmitters on any one site may shrink the coverage arca of a given
cell and off load traffic to surround cells. Adding additional cells (otherwise known as cell splitting) adjacent to the cell
is one way to accommodate these reductions while maintaining offered service levels.

Sweeping sites to find transmitted IM (IM) is required regularly to insure legal operation. Reducing transmitted IM
levels and maintaining low radiated IM levels is an effective method to reduce the possibility of interference of this

type.

Motorola's Interference Technical
Appendix Issue 1.21 (November 2000) Page-40

243



REGION 23 - APPENDIX S - INTERFERENCE INFORMATION

12.3.3 INCREASE ERP OR SIGNAL STRENGTH OF DESIRED SIGNAL

A number of methods exist for reducing or eliminating interference by increasing the desired signal level. This method
can override many forms of interference including both Sideband noise and receiver IM .

It is fairly common now for users of wireless communications systems to desire or demand coverage inside buildings.
Many two-way radio users conduct business indoors and therefore need inside coverage. The mobility of portables
requires in-building coverage. Public Safety users often have to enter buildings to perform their critical life-preserving
activities. Providing in-building coverage will require more sites or equipment but it will also provide protection against
many forms of interference. Many of the interference problem areas can be found near other sites while on the street.
The little extra building loss usually reduces the interference down below troublesome levels. This is especially true for
the case where IM is occurring in the portable’s receiver. Every dB of attenuation to the undesired produces a 3 times
or 5 times reduction in the level of any IM product.

Increasing the transmitter power on desired frequencies can improve the downlink performance by overriding the
interference. The ERP can also be raised into a particular arca by changing the antenna pattern or by increasing antenna
gain. Increasing the antenna height above ground level on the desired transmitters can also increase the level of the

desired signal.

Adding additional sites on the desired channels is another available option. This has the added benefit of increasing
coverage inside buildings.

Deploying Bi-Directional Amplifiers (BDA) or channelized repeaters are also possible ways to improve coverage into
specific areas that would benefit from enhanced coverage. However, BDA's can be a source of interference so their
deployment needs to be well engineered.

The co-location of transmitter sites ensures that the desired signal is stronger on-channel than any interfering signal.
This may not always be possible when mixing systems of different types such as high density cellular on many low sites
and a lower density two-way radio system on a few high sites. This option reduces talk-out interference but it can
increase talk-in interference, requiring “voting” receivers to minimize this effect.

Mentioned above, the use of a portable with higher performance specifications is another way to reduce the probability
of interference. The specifications of interest are the selectivity and IM performance of the radio. Radios with
specifications in this areas > 70 dB are needed to offer reasonable protection for use in typical environments where there
high levels of desired RF. Increased protection is offered by improved specifications.

Increasing the signal strength of the desired signal is a highly effective method for minimizing interference and these
choices should be considered as alternatives in most cases,
12.3.4 LONGTERM AVOIDANCE

l.onger term strategies for minimizing or eliminating inference may involve an exchange of frequencies or a segregation
of frequencies to move the operations of any given system to its own spectrum allocation. This will usually require
some approval by the FCC and possibly some coordination with one or more designated coordinating bodies.

Swapping one or more frequency pairs may provide an opportunity to address an individual case or set of cases
throughout a small area,
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Segregating frequencies would separate distinet service types into different sub-bands and offer higher each service a
higher level of protection against interference. There may be some interference if the sub-bands are located next to ¢ach
other but the interference in such cases would easier to predict, identify and create an engineered solution when it does
ogeur.
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REGION 23 700 MHz PLAN
APPENDIX T - DTV TRANSITIONS

This Appendix Contains

1. The Plan’s reference for technical information on spectrum realignment
as related to the transition from analog television broadcasting to

digitalized television broadcasts.

NOTE: The Region 23 700 MHz Plan’s Appendix “T” may also be identified
as “National Coordination Committee — Implementation Subcommittee
Appendix P - DTV Transition (IM0O0040-A 20010510”
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APPENDIX P
DTV TRANSITION

The date is now beyond the required date for transition to DTV and the following remains in
the document for informational purposes only.

National Coordination Committee — Implementation Subcommittee Page 140
Appendix P - D'T'V Transition (IM00040-A 20010510)
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APPENDIX P

DTV TRANSITION

Frequency Availability through the DTV Transition

On August 14, 1996, the FCC released a Sixth Further Notice of Proposed Rule Making in
the digital television (DTV) proceeding. A portion of the spectrum recovered from TV channels 60-
69 when DTV is fully deployed "could be used to meet public safety needs."iBy Congressional
direction in the Balanced Budget Act of 1997, the FCC reallocated 24 MHz of spectrum to Public
Safety services in the 764-776 MHz and 794-806 MHz bands. The statute required the FCC to
establish service rules, by September 30, 1998, in order to start the process of assigning licenses.
The rules that the FCC established by September 30, 1998, "provided the minimum technical
framework necessary to standardize operations in this spectrum band, including, but not limited to:
(a) establishing interference limits at the boundaries of the spectrum block and service areas; (b)
establishing technical restrictions necessary to protect full-service analog and digital television
service during the transition to digital television services; (¢) permitting public safety licensees the
flexibility to aggregate multiple licenses to create larger spectrum blocks and service areas, and to
disaggregate or partition licenses to create smaller spectrum blocks or service areas; and (d)

ensuring that the new spectrum will not be subject to harmful interference from television broadcast
licensees™.

In April 1997, the FCC assigned a second 6 MHz block of spectrum to each license (or
permit to construct) holders of full power, analog, television broadcast station (NTSC) in order to
construct a digital television station (DTV). Secondary low power television stations (LPTV),
secondary translators and boosters (TX), mutually exclusive applications for new stations, and
application filed after a cut-off date did not receive a second 6 MHz allotment for DTV, The FC
established about a 10 year timeline for those stations with a DTV assignment to construct a DTV
station, cease NTSC transmissions, and return one of the two 6 MHz blocks of spectrum to the FCC.
Target date for the end of analog television (NTSC) transmission was set for December31, 2006.

Congress provided several market penetration loopholes (>85% households served, all 4
major networks converted, etc) allowing NTSC operations to continue past the December 31, 2006
date. While there are over 100 NTSC full power stations in this band, there are also about 12 DTV
assignments. The DTV assignments might continue operations past the December 31, 2006 date for
two reasons. 1) They must find a suitable channel below channel 60 to move to,

iAdvanced Television Systems and Their Impact Upon the Existing Television Broadcast Service, M Docket No. 87-
268,Sixth Further Notice of Proposed Rule Making, 11 FCC Rcd 10,968, 10,980 (1996) (DTV Sixth Notice).

2FCC 98-191, Ist R&O and 3rd NPRM on WT Docket No. 96-86 Operational & Techmical Requirements or the 700 MHz Public Safety Band,
para.d.

National Coordination Committee — Implementation Subcommitice Page 141
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which may be their own NTSC assignment. They may not be able to find another allocation until
other NTSC stations have ceased operations and returned a channel below 60 to the FCC. Or, 2)
their license does not expire until after 2006 (most are licensed into 2007 or 2008).

Protection of Public Safety from future TV/DTV Stations

Public safety base and mobile operations must have a safe distance between the co-channel
or adjacent TV and DTV systems. This typically means that a co-channel and adjacent channel base
and mobile system cannot operate in areas where TV stations already exist. The public safety
systems that will operate in the 70 MHz band for some locations in the U.S. and its possessions
must wait until the transition period is over and the TV/DTYV stations have moved to other channels
before beginning operations. In other areas, channels will be available for public safety operations.
During the transition period, public safety stations must be acutely aware of the TV allocations for
both TV and DTV stations. The FC wants the number of situations where the public safety license
has to coordinate its station with the existing TV stations kept to a minimum. The Commission's
decisions in the reallocation of spectrum to DTV implemented two requirements which will help
public safety systems to protect TV/DTV stations and reduce the number of coordinations. The first
requirement is that full power UHF-TV stations can no longer apply for channels 60-69 or
modifications in channels 60-69 which would increase the stations' service areas, which creates a
known environment for public safety licensees.sThesecond requirement is that since only existing
TV station licensees can apply for DTV channels, the applicants and their proposed locations are
already known.a

3See Reallocation Report and Order, 12 FCC Red 22,969-22,970. Stations with existing channel 60-69 TV
construction permits must complete their stations and file for a license by January 2, 2001.

aSee DTV Sixth Report and Order, 12 FCC Red 14,739-14,754; See also In the Matter of Advanced Television Systems
and Their Impact upon the Existing Television Broadcast Service, Memorandum Opinion and Order on Reconsideration
of the Sixth Report and Order in MM Docket No. 87-268, 13 FCC Red 7418 (1998). The 11

STATE CITY NTSCTV Ch. | DTV Ch, ERP (kW) | HAAT (m)
California Stockton 64 62 6.5 874 |
California Los Angeles 11 65 688.7 896
California Riverside 62 68 180.1 723
California Concord 42 63 61.0 856
Pennsylvania Allentown 39 62 30.0 302
Pennsylvania Philadelphia 6 . 64 1000.0 332
Pennsylvania Philadelphia 10 ' 67 791.8 354
Puerto Rico Aguada 50 62 50.0 343
Puerto Rico Mayaguez 16 63 50.0 347
Puerto Rico Naranjito 64 65 50.0 142
Puerto Rico Aguadilla 12 69 691.8 665
National Coordination Committee — Implementation Subcommittee Page 142

Appendix P - DTV Transition (IM00040-A 20010510)
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Also, the low power TV stations and translators already on channels 60-69 are secondary

and must cease operations if they cause harmful interference when a primary service, like land
mobile, comes into operation. The secondary Low Power TV stations already on channels 60-69
cannot apply for the new Class A protection status,

Spectrum Overview

700 MHz Public Safety Band - 24 megahertz of spectrum

TVe6l TVe2 [TV63 [TV64 [TV 6ES [TV66 [TV 67 68 [TV 69 [806-824
L.MR
Public [Public yblic [Public Band
Safety [Safety afety [Safety
6 MHz |6 MHz MHz 6 MHz
I'V Channel 63 TV Channel 64 TV Channel 68 I'V Channel 69
764 MHz 770 776 794 MH=z 800 806
NB 'WB NB NB NB
3 MHz 6 MHz 3 MHz 3 MHz MHz 3 VMHz
NB = narrowband channels WB = wideband channels

The FCC designated 764-776 MHz (TV Channels 63 and 64) for base-to-mobile
transmissions and 794-806 MHz (TV Channels 68 and 69) for mobile-to-base communications. In
addition, base transmit channels in TV Channel 63 are paired with mobile channels in TV Channel
68 and likewise that base channels in TV Channel 64 are paired with mobile channels in TV
Channel 69. This provides 30 MHz separation between base and mobile transmit channel center
frequencies. This band plan was suggested because of the close proximity of TV Channels 68 and
69 to the 806-824 MHz band, which already contains the transmit channels for mobile and portable
radios (base receive).

Mobile transmissions are allowed on any part of the 700 MHz band, not just the upper 12
MHz. This will facilitate direct mobile-to-mobile communications (i.e., not through a repeater) that
are often employed at the site of an incident, where wide area communications facilities are not
available or desired. Allowing mobile transmissions on both halves of a paired channel is generally
consistent with FC rules governing use of other public safety bands.
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Non-uniform TV Channel Pairing

There are currently geographical areas where, either licensed or otherwise protected full-
service analog or new digital, television stations are currently authorized to operate on TV
Channels 62, 63, 64, 65, 67, 68, and 69.s During the DTV transition period, an incumbent TV station
occupying one or more of the four Public Safety channels (63, 64, 68, 69) or the three adjacent
channels (62, 65, 67) may preclude pairing of the channels in accordance with the band plan
defined above. Therefore, to provide for cases where standard pairing is not practicable during
the DTV transition period, the FC will allow the RPCs to consider pairing base-to-mobile channels in
TV Channel 63 with mobile-to-base channels in TV Channel 69 and/or base-to-mobile channels in
TV Channel 64 with mobile-to-base channels in TV Channel 68. Because such non-standard channel
pairing may cause problems when the band becomes more fully occupied, the FC expects the RPCs
to permit such non-standard channel pairing only when absolutely necessary, and the FC may
require stations to return to standard channel pairing after the DTV transition period is over.
However, the FC will not permit non-standard channel pairing on the nationwide interoperability
channels in the 70 MHz band because of the need for nationwide uniformity of these channels.

At least three issues must be considered before deciding upon non-uniform channel pairing:

1. Preliminary analysis, looking at current incumbent TV stations, shows few geographic areas
where non-uniform pairing allows early implementation of 700 MHz systems. As DTV
Transition progresses, and TV stations vacate the band, this situation might change.

2. If interoperability channels must be uniform, operation on |/O channels will be blocked
until all incumbent TV stations are cleared, even though General Use channels may be
implemented earlier.

3. If1/O channels must follow uniform pairing, and general use & reserve channels can be
implemented using non-uniform pairing, narrowband voice subscriber equipment must
operate on 3 different channel pairings - 39 MHz (764-767 paired with 803-806 MHz), 30
MHz, and 21 MHz (773-776 paired with 794-797 MHz). Likewise, there will be 3 different
channel pairing for wideband channels. No vendors have volunteered to build equipment &
systems for non-uniform pairing, yet.

TV/DTV Protection

During the DTV Transition period, public safety must consider all co-channel and adjacent
channel TV and DTV stations within about a 160 mile radius.

For public safety channel pair 63/68, public safety must consider six TV/DTV channels - co-
channels 63 and 68, as well as, adjacent channels 62, 64, 67, and 69.

sSee Reallocation, Notice of Proposed Rule Making, 12 FCC Red at 14,141, 14,177-78 and 14,182-83.
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Measured (off-the-air) Analog TV Signal
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For public safety channel pair 64/69, public safety must consider five TV/DTV channels; co-
channels 64 and 69, as wel as, adjacent channels 63, 65, and 68.

It may only takes one TV/DTV station to block operations on one, the other, or both public
safety channel pairs. For a public safety system at 500 watts ERP and 500 ft HAAT, co-channel TV
stations can block a 120 mile radius and adjacent channel TV/DTV stations can block a 90 mile

radius.
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Since base stations transmitters are located only on channels 63 and 64, LMR mobile only
TV/DTV protection spacing on channels 68 and 69 may be shorter than LMR base TV/DTV
protection on channels 63 & 64.

TV/DTV Protection Criteria

Public safety applicants can select one of three ways to meet the TV/DTV protection
requirements: (1) utilize the geographic separation specified in the 40 dB Tables of 90.309; (2)
submit an engineering study to justify other separations which the Commission approves; or (3)
obtain concurrence from the applicable TV/DTV station(s).

90.309 40 dB D/U Tables

The FCC adopted a 40 dB desired (TV/DTV) to undesired (LMR) signal ratio for co-
channel operations and a 0 dB desired/undesired(D/U)signal ratio for adjacent channel operations.
The D/U ratio is used to determine the geographic separation needed between public safety base
stations and the Grade B service contours of co-channel and adjacent channel TV/DTYV stations.s
The D/U signal ratio is used to determine the level of land mobile signals that can be permitted at
protected fringe area TV receiver locations without degrading the TV picture to les than a defined
picture quality. In other words, the D/U signal ratio indicates what relative levels of TV and land
mobile signals can be tolerated without causing excessive interference to TV reception at the fringe
of the TV service area.

Desired and undesired contours are not quite the same thing. Desired analog TV contours
are defined as F(50,50), meaning coverage is 50% of the places and 50% of the time. Undesired
land mobile or interference contours are defined as F(50,10). For Digital TV, the desired contours
are defined as F(50,90), while the undesired land mobile contour are still F(50,10).

Land mobile and analog TV services have successfully shared the 470-512 MHz band (TV
Channels 14-20) within a 50 mile radius of eleven major cities since the early 1970's based upon
providing a signal ratio of at least 50 dB- between the desired TV signal and undesired co- channel
land mobile signal (D/U signal ratio) at a hypothetical 88.5 km (55 mi) Grade B service contour and
an adjacent channel D/U signal ratio of 0 dB at the same hypothetical Grade B service contour.
These separation distances also protected the land mobile systems from interference from the TV
stations. In 1985, recognizing that 50 dB D/U was to conservative, the FC proposed to expand land
mobile/TV sharing to other TV channels and proposed that the geographic separation requirements
for co-channel operations be based on a D/U signal ratio of

sSee Second Notice, 12 FCC Red 17,803,

7 For TV Channel 15 in New York City, a 40 dB D/U signal ratio is used. See 47 C.F.R. §§ 90.307(b) and 90.309
(Table B). A 50 dB protection ratio means that the amplitude of the desired TV signal is more than 300 times greater
than the amplitude of the undesired signal at the Grade B service contour. A 40 dB protection ratio means the desired

TV signal is 100 times greater.
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40 dB rather than 50 dB.s That proceeding was put on hold pending completion of the DTV
proceeding, which has now been completed. In the 470-512 MHz band, the FCC also relied on
minimum separation distances based on the various heights and powers of the land mobile stations
(HAAT/ERP separation tables) to prevent harmful interference.

Since this simple, yet conservative, method was successful, the FC decided to use this same
method, the 90.309 HAT/ERP Separation Tables, to administer LMR to TV/DTYV receiver
protection criteria for the services in the700 MHz band.

Co-channel land mobile base station transmitters are limited to a maximum signal strength at
the hypothetical TV Grade B contour 40 dB D/U below desired 64 dBu F(50,50) analog TV signal
level, or 24 dBu F(50,10).s The FC adopted a 0 dB D/U signal ratio for adjacent channel operations.
Adjacent channel land mobile transmitters will be limited to a maximum signal of 64 dBu F(50,10)
which is 0 dB D/U below the TV Grade B signal of 64 dBu F(50,50) at the TV station Grade B
contour of 88.5 km (55 miles). A typical TV receiver's adjacent channel rejection is at least 10-20
dB greater than this level which will further safeguards TV receivers from land mobile interference.

LMR to Analog TV Co-channel Interference

-

.
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TV antenna wr\'\\ TV Signal verlically polarized 500 watt ERP
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s5ee Amendment of the Rules Concerning Further Sharing of the UHF Television Band by Private Land

Mobile Radio Services, GEN Docket No. 85-172, Notice of Proposed Rulemaking, 101 FCC 2d 852, 861 (19853)
(UHF-TV Sharing NPRM).

s In terms of miles, if everything else is the same, a 40 dB D/U ratio rather than a 50 dB D/U ratio allows base
stations to be located approximately 48.3 km (30 mi) closer to a co-channel TV station. See 47 C.F.R. § 90.309,
Tables A & B.
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LMR to Analog TV Adj-channel Interference
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The equivalent ratios for a DTV station's 41 dB F(50,90) desired field strength contour are
land mobile 17 dB F(50,10) contour for co-channel and land mobile - 23 dB F(50,10) contour for

adjacent channel.

The Tables to protect TV/DTYV stations are found in Section 90.309 of the Commission's
rules. These existing Tables cover co-channel protection based on a 40 dB D/U ratio using the
separation methods described in Section 73.61 of the Commission's rules for base, control, and
mobile stations, and for adjacent channel stations for base stations based on a 0 dB D/U ratio.
However, the original considerations in 470-512 MHz band under Section 90.309 were different in
that mobiles were limited in their roaming distance from the base station (less than 30 miles) and
mobiles were on the same TV channel as the base station.

Control and mobile stations (including portables) are limited in height (200 ft for control
stations, 20 ft for mobiles/portables) and power (200 watts ERP for control stations, 30 watts for
mobiles, 3 watts for portables). Mobiles and control stations shall afford protection to co-channel
and adjacent channel TV/DTV stations in accordance with the values specified in Table D (co-
channel frequencies based on 40 dB protection for TV and 17 dB for DTV) in § 90.309. Control
stations and mobiles/portables shall keep a minimum distance of 8 kilometers (5 miles) from all
adjacent channel TV/DTYV station hypothetical or equivalent Grade B contours (adjacent channel
frequencies based on 0 dB protection for TV and -23 dB for DTV). This means that control and
mobile stations shall keep a minimum distance of 96.5 kilometers (60 miles) from all adjacent
channel TV/DTYV stations.

Since operators of mobiles and portables are able to move and communicate with each other,
licensees or coordinators must determine the areas where the mobiles can and cannot roam
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in order to protect the TV/DTV stations, and advise the mobile operators of these areas and their
restrictions.

Engineering Analysis

Limiting TV/land mobile separation to distances specified in the 40 dB HAAT/ERP
Separation Tables found in 90.309may prevent public safety entities from fully utilizing this
spectrum in a number of major metropolitan areas until after the DTV transition period ends. Public
safety applicants will be allowed to submit engineering studies showing how they propose to meet
the appropriate D/U signal ratio at the existing TV station's authorized or applied for Grade B
service contour or equivalent contour for DTV stations instead of the hypothetical contour at 88.5
km.

700 MHz Band - LMR to Co-Channel TV Spacing using 40dBu Table

55 mile LMR
hypothetical 24 dBu F{50,10)
Gtﬂrl:m_tnur Area not usuable . _Contw;

by Public Safety

2 - -
\ (- 45 miles)
95 miles \

)

TV Licensed
64 dBu F{50.50)
Contour
= -

sl By Per 90 545 (c){1)(i) e
- - — _ use 90.309 Table B (40dBu) ———»
based upon hypothetical 55 mile Grade B contour
which rasults in greater than 120 miles separation for
LMR @ 500 watts ERP & 500 feet HAAT

Many Channel 60-69 TV stations do not have 55 mile radius Grade B contours.
Average calculated for NE corridor is less than 45 miles.

This would permit public safety applicants to take into account intervening terrain and
engineering techniques such as directional and down-tilt antennas in determining the necessary
separation to provide the required protection. Public safety applicants who use the engineering
techniques must consider the actual TV/DTV parameters and not base their study on the 88.5 km
hypothetical or equivalent Grade B contour. If land mobile interference contour does not overlap
the TV Grade B contour (or DTV equivalent), then engineering analysis may be submitted to the FC

with the application.
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700 MHz Band - Public Safety to Co-Channel TV Spacing
using Engineering Analysis per 90.545(c)(1)(ii)
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Ability to consider the effects of terrain may greatly
reduce the separation required between LMR and TV.

This method is most useful with lower power TV stations whose Grade B contours are much
smaller than the hypothetical55mile (88.5km) Grade B contour or have directional patterns.
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Note that a 200 ft AGL limitation on 700 MHz control stations is much higher than the 100
ft AGL limitation used at UHF. Limiting control station antenna height and/or ERP may greatly
reduce land mobile to TV contour spacing.

Also, note that analysis for TV/DTV receivers uses 30 ft (10 m) antenna height whereas,
analysis for land mobile subscribers uses about a 6 ft (2m) antenna height.

TV/DTV Short-spacing

Public safety applicants will also be allowed to "short-space” even closer if they get the
(written) approval of the TV stations they are required to protect. Public safety applicants need to
determine the station's intended market area vs. its hypothetical Grade B contour area. Alternately,
the TV/DTYV station may be short-spaced against another TV/DTYV station, limiting their area of
operation, but does not affect LMR operations. Instead of each agency negotiating with a TV/DTV
station individually, they may want to combine into a single group or committee and negotiate
together.

TV/DTV Height Adjustment Factor

In order to protect certain TV/DTYV stations which have extremely large contours due to
unusual height situations, such as a television station mounted on top of Mount Wilson near Los
Angeles, California, the FC incorporated an additional height adjustment factor which must be used
by all public safety base, control and mobile stations to protect these few TV/DTV stations and
afford the land mobile stations the necessary protection from the TV/DTYV stations. The equation
necessary to calculate the additional distance from the hypothetical or equivalent Grade B contour is
found in the rules section 90.545(c)(2)(iii).

CANADIAN AND MEXICAN BORDER REGIONS

The FC typically takes one of two approaches. They either postpone licensing of land
mobile stations within a certain geographic distance (e.g., 120 km (75 miles)) of Canada and
Mexico, or permit interim authorizations conditioned on the outcome of future agreements. Because
international negotiations can take many months or even years to finalize, the FC took the later
approach and adopted certain interim requirements for public safety licenses along the Canada and
Mexico borders, providing that the licenses are subject to whatever future agreements the United
States develops with the two countries.

Nevertheless, existing mutual agreements with Canada and Mexico for the use of these
bands for UHF television must be recognized until further negotiations are completed. The US
negotiated an agreement with Mexico of DTV operations near the US/Mexican border in July 1998.
The US just negotiated an agreement with Mexico of DTV operations, and limited non- broadcast
operations on 746-806MHz, near the US/Canadian border in September 2000. Existing agreements
recognize existing TV and/or DTV allotments and planning factors within a specified distance of the
border. The Canadian Letter of Understanding also acknowledges that US plans to use 746-806
MHz for non-broadcast purposes and provides planning criteria (40 dB D/U) to protect Canadian
TV/DTV receivers.
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Additionally, public safety facilities within the United States must accept interference from
authorized channel 60-69 TV transmitters in Canada and Mexico in accordance with the existing
agreements. Since the locations of the Canadian and Mexican analog TV assignments and DTV
allotments are known, the public safety applicants can consider the levels of harmful interference to
expect from Canadian and Mexican TV/DTV stations when applying for a license. Both Canada and
Mexico have been informally notified that the Commission has changed its allocated use of TV
channels 60-69, and the Commission will discuss the possibility of mutually compatible spectrum
use with Canada and Mexico.
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REGION 23 700 MHZ PLAN
APPENDIX U - MRPFAC COMMITTEE
STRUCTURE

This Appendix Contains

1 The Plan’s illustration of the committee structure of the Mississippi Public
Safety Frequency Advisory Committee (MRPFAC).

NOTE: The Region 23 700 MHz Plan will be administered by MRPFAC upon formal
approval of the Plan by the Federal Communication Commission.
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| Agency | No. of Representatives |
Member Alternate
Mississippi Band of Choctaw Indians 1 1
Mississippi Association of Supervisors 1 1
Mississippi Association of Police Chiefs 1 1
Mississippi Sheriff's Association 1 1
Mississippi Association of Fire Chiefs 1 1
Mississippi Municipal League 1 1
Mississippi Prehospital Professions Association 1 1
Mississippi Emergency Management Agency 1 1
Mississippi Department of Public Safety 1 1
Mississippi Wireless Communication Commission 1 1
Mississippi APCO Chapter 1 1
Mississippi NENA Chapter 1 1

There are also 4 APCO appointed members of the committee representing city or county public
safety agencies that have a background in either or both of the following:

1. Radio frequency systems
2. Public safety answering point

MRPFAC MEETINGS
The MRPFAC meetings function in accordance with Roberts Rules of Order.

MRPFAC ROUTINE DUTIES

A chairman is elected during the first meeting each year.

MRPFAC shall meet at least twice a year and may meet at the discretion of the majority
members or by call of the Chairperson. Time and location of meetings shall be at the
call of the Chairperson or majority vote at a meeting; when application need committee
action. Applications are to be sent to committee members by the applicant two weeks
prior to the meeting. The applicant can obtain the addresses form the MRPFAC
secretary.

Review application based upon the Region 23 matrix. Review the application(s) for
interoperability technical requirements. Further the MRPFAC will review the
application(s) for interoperability operational requirements if there is no SIEC

Deal with appeals/application clarification, consider applicant presentations.

Interact with applications to determine if the implementation of their systems is in
accordance with their applications.

Maintain coordination with neighboring regional committees and other FCC certified
frequency coordinators and their advisors.

Promulgate other rules and procedures as need to operate efficiently and effectively.
Further the MRPFAC adjusts its membership as needed to insure that it is representative
of the agencies it serves.

261



REGION 23 700 MHz PLAN
APPENDIX V - EXISTING
INTEROPERABILITY AGREEMENTS AND
RULES

This Appendix Contains

1. General statewide interoperability rules promulgated by a series of
agreements between the state of Mississippi and various agencies, entities and
units of government.

2; General statewide interoperability rules promulgated through a series of
mutual agreements.
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Existing Interoperability Agreements

The Region 23 Planning Committee feels that it would be impractical to gather all of the
interoperability agreements that may exist statewide. As soon as agencies begin
requesting 700 MHZ frequencies, these documents will have become outdated.

Therefore, we have included only existing plans that cover the whole of the State of
Mississippi. However, as per the Region 23 Plan, applicants are required to provide
existing interoperability information and to plan for interoperability for both pre and post
700 MHz system implementation.
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1. Interoperability Channels
1.1  Introduction

The ability for agencies to effectively respond to mutual aid requests directly depends on their
ability to communicate with each other. Mississippi is subject to many natural disasters and
contains regions and facilities which may be susceptible to a man-made disaster or weapons of
mass destruction attack.

Mutual aid should be encouraged among agencies. This Plan seeks to facilitate the
communications necessary for effective mutual aid. The administration of the 700 MHz
interoperability channels is the responsibility of the State of Mississippi Statewide Interoperable
Executive Committee (SIEC). If at any time both the State and the Region 23 Planning
Committee agree to do so, then the Region 23 Planning Committee may assume this role and
notify the FCC in writing of the change in administrative duties.

To provide interoperability with public safety units from throughout the State and Nation, all
such 700 MHz. subscriber radios shall be equipped to operate on all of the NPSPAC 800 MHz
conventional mutual aid channels in analog mode as follows:

NATIONWIDE 800 MHz. BAND PUBLIC SAFETY INTEROPERABILITY CHANNELS

FCC 800 MHz NPSPAC Band (Post-Re-banding)

FREQ / FCC CHANNEL | BASE,MOBILE,

(SUBSCRIBERLOAD) | OR FIXED ELIGIBILITY / PRIMARY | COMMON

(CONTROL) USE NAME
RECEIVE | TRANSMIT
851.0125 | 806.0125 | Fixed-Mobile 8CALL90
SIMPLEX Base-Mobile | Any Public Safety Eligible | 8CALLS0D
851.5125 | 806.5125 | Fixed-Mobile | Any Public Safety Eligible | 8CALL91
SIMPLEX Base-Mobile 8CALL91D
852.0125 | 807.0125 | Fixed-Mobile | Any Public Safety Eligible | 8CALL92
SIMPLEX Base-Mobile 8CALLS2D
852,5125 | 807.5125 Fixed-Mobile Any Public Safety Eligible 8CALL93
SIMPLEX Base-Mobile 8CALL93D
853.0125 | 808.0125 Fixed-Mobile Any Public Safety Eligible 8CALL94
SIMPLEX Base-Mobile 8CALL94D

Prior to re-banding above frequencies are 5 MHz higher. Common name would be ICALL,
ITACI, ITAC2, ITAC3, ITAC4 respectively.
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1.2 700 MHz Interoperability Channels

All mobile and portable unites operating under this Plan must use the Channel Naming as
outlined in the NPSTC Channel Naming Report. All mobile and portable units operating under
this Plan and utilizing 700 MHz channels must be programmed for the Mandatory
interoperability channels as specified in the State of Mississippi Tactical Interoperability
Communications Plan as follows:

700 MHz INTEROPERABILITY CHANNELS
* REGION 23 MANDATORY INTEROPERABILITY CHANNELS
CHANNEL | CHANNEL | BASEMOBILE,
L | TRANCMIF OR FIXED COMMON
(CONTROL) ELIGIBILITY / PRIMARY USE NAME
; 7CALLS0
999-1000 Fixed-Mobile . .
3940 TSIMPLEX | Base-Mobile Calling Chiannel * FCALLSOD
1079-1080 y TTACS5
Fixed-Mobile 5 ) e
119-120 SIMPLEX Base-Mobile General Public Safety Service * TTACSSD
1279-1280 7 TGTACST
Fixed-Mobile *
319-320 "SIMPLEX | Basc-Mobile Qther Public Service 7GTACSTD
1263-1264 TMOB59
Fixed-Mobile ; ; 4
03I e Mobile Repeater (M03 Use Primary) 7MOB59D
1641-1642 7CALL70
Fixed-Mobile v n
681682 —SIMPLEX | Basc-Mobile Calling Chamnel 7CALL70D
1721-1722 TTACTS
Fixed-Mobile . : S
761-762 SIMPLEX Base-Mobile General Public Safety Service TTACTSD
1897-1898 . S 1GTACTT
Fixed-Mobile ; i
937-938 I"SIMPLEX | Base-Mobile Other Public Services 7GTACTID
1841-1882 | oo 7MOB79
881.882 | SIMPLEX Buse-Mobile Mobile Repeater (M03 Use Primary) * TMOB79D
SIMPLEX | Base-Mobile TFIRES4D

All such 700 MHz. subscriber radios shall also be equipped with the listed channels for operation
in both the conventional repeater mode and the direct (talkaround) mode using P25 digital
modulation with a NAC of $293. These channels operate outside of the trunked system so they
can be used in the direct mode for short range radio to radio anywhere or if the trunked system is
down.
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1.2.1 Project 25 Common Air Interface Interoperability Channel Technical Parameters

Certain Common P25 parameters need to be defined to ensure digital radios operating on the 700 MHz
Interoperability Channels can communicate. This is analogous to defining the common CTCSS tone used

on NPSPAC analog Interoperability channels.

1.2.2 Network Access Code

In the Project 25 Common Air Interface definition, the Network Access Code (NAC) is analogous to use of
CTCSS and CDCSS signals in analog radio systems. It is a code transmitted in the pre-amble of the P25
signal and repeated periodically throughout the transmission. Its purpose is to provide selective access
to and maintain access to a receiver.

It is also used to block nuisance and other co-channel signals. There are up to 4096 of these NAC codes.
For ease of migration in other frequency bands, a NAC code table was developed which shows a
mapping of CTCSS and CDCSS signals into corresponding NAC codes. Document TIA/EIA TSB102.BACC
contains NAC code table and other Project 25 Common Air Interface Reserve Values.

The use of NAC code $293 is required for the 700 MHz Interoperability Channel NAC code.

1.2.3 Talkgroup ID

In the Project 25 Common Air Interface definition, the Talkgroup ID on conventional channels is
analogous to the use of Talkgroups in Trunked radio. In order to ensure that all users can communicate,

all units should use a common Talkgroup ID
Recommendation: Use P25 default value for Talkgroup ID =50001

1.2.4 Manufacturer’s ID

The Project 25 Common Air Interface allows the ability to define manufacturer specific functions. in
order to ensure that all users can communicate, all units should not use a specific Manufacturer’s ID, but
should use the default value of $00.

1.2.5 Message ID

The Project 25 Common Air Interface allows the ability to define specific message functions. In order to
ensure that all users can communicate, all units should use the default message ID for unencrypted
messages of $00000000000000000000.

Encryption Algorithm ID and Key ID

The Project 25 Common Air Interface allows the ability to define specific encryption algorithms and
encryption keys. In order to ensure that all users can communicate, encryption should not be used on
the Interoperability Calling Channels, all units should use the default Algorithm ID for unencrypted

266



APPENDIX V — EXISTING INTEROPERABILITY AGREEMENTS AND RULES

messages of $80 and default key Id for unencrypted messages of $0000. These same defaults may be
used for other Interoperability channels when encryption is not used.

Use of encryption is allowed on the other Interoperability channels. Regional Planning Committees need
to define appropriate Message ID, Encryption Algorithm ID, and Encryption Key ID to be used in the
encrypted mode on Interoperability channels. Due to the number of natural disaster type events that
take place simultaneously in Mississippi that for interoperability use all radios should have the minimum
number of National Interoperability Channels called for in the NCC guidelines. All of these National
Interoperability Channels should have met NCC guidelines using common alphanumeric nomenclature.

1.3  Interoperability Channel Use

The state will equip three State owned Sites On Wheels (SOW) with radio equipment to support
interoperability at remote locations. They will also support mutual aid task force events statewide.
Almost all interoperability communication in this state use National Interoperability VHF, UHF channels,
NPSPAC channels, or state wide mutual aid channels.

14 Calling Channels

The only means of monitoring calling channels throughout Mississippi is with the deployment of the
three COWs referred to above or Agencies that have deployed interoperability channels. Any Agency
deploying 700 MHz spectrum must install the National Interoperability Channels at their dispatch point
and continuously monitor them for emergency calls.

1.5  Imteroperability Talkgroups/Channels
1.5.1 700 MHz and 800 MHz Talkgroups/Channels

All 700 MHz radio subscriber units operating under the Mississippi State license or licensed
under the Region 23 Plan are required to have the following 700 MHz. and 800 MHz.
talkgroups/channels programmed by region:

See map for Region boundaries following this table.

ENTITY AGENCY TALKGROUP NAME TALKGROUP ALIAS
INTEROPERABILITY STATEWIDE State Special Event Common ST SE CMN
INTEROPERABILITY STATEWIDE State Special Event 1 STSE1
INTEROPERABILITY  STATEWIDE State Special Event 2 STSE2
INTEROPERABILITY STATEWIDE State Special Event 3 STSE3
INTEROPERABILITY REGION 1 Region 1 Special Event Common  R1 SE CMN
INTEROPERABILITY REGION 1 Region 1 Special Event 1 R1SE1
INTEROPERABILITY REGION 1 Region 1 Special Event 2 R1SE 2
INTEROPERABILITY REGION 1 Region 1 Special Event 3 R1SE3
INTEROPERABILITY REGION 2 Region 2 Special Event Common  R2 SE CMN
INTEROPERABILITY REGION 2 Region 2 Special Event 1 R2SE 1
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ENTITY AGENCY TALKGROUP NAME TALKGROUP ALIAS
INTEROPERABILITY  REGION 2 Region 2 Special Event 2 R2SE2
INTEROPERABILITY REGION 2 Region 2 Special Event 3 R2SE3
INTEROPERABILITY REGION 3 Region 3 Special Event Common  R3 SE CMN
INTEROPERABILITY REGION 3 Region 3 Special Event 1 R3 SE CMN
INTEROPERABILITY REGION 3 Region 3 Special Event 2 R3 SE CMN
INTEROPERABILITY  REGION 3 Region 3 Special Event 3 R3 SE CMN
INTEROPERABILITY REGION 4 Region 4 Special Event Common R4 SE CMN
INTEROPERABILITY REGION 4 Region 4 Special Event 1 R4 SE CMN
INTEROPERABILITY REGION 4 Region 4 Special Event 2 R4 SE CMN
INTEROPERABILITY REGION 4 Region 4 Special Event 3 R4 SE CMN
INTEROPERABILITY REGION 5 Region 5 Special Event Common  R5 SE CMN
INTEROPERABILITY REGION 5 Region 5 Special Event 1 R5 SE CMN
INTEROPERABILITY REGION 5 Region 5 Special Event 2 R5 SE CMN
INTEROPERABILITY REGION 5 Region 5 Special Event 3 R5 SE CMN
INTEROPERABILITY REGION 6 Region 6 Special Event Common  R6 SE CMN
INTEROPERABILITY REGION 6 Region 6 Special Event 1 R6 SE CMN
INTEROPERABILITY REGION 6 Region & Special Event 2 R6 SE CMN
INTEROPERABILITY REGION 6 Region 6 Special Event 3 R6 SE CMN
INTEROPERABILITY REGION 7 Region 7 Special Event Common  R7 SE CMIN
INTEROPERABILITY REGION 7 Region 7 Special Event 1 R7SE1
INTEROPERABILITY REGION 7 Region 7 Special Event 2 R7 SE 2
INTEROPERABILITY REGION 7 Region 7 Special Event 3 R7SE3
INTEROPERABILITY REGION 8 Region 8 Special Event Common  R8 SE CMN
INTEROPERABILITY REGION 8 Region 8 Special Event 1 R8SE 1
INTEROPERABILITY REGION 8 Region 8 Special Event 2 R8 SE 2
INTEROPERABILITY REGION 8 Region 8 Special Event 3 R8SE3
INTEROPERABILITY REGION 9 Region 9 Special Event Common  R9 SE CMN
INTEROPERABILITY REGION 9 Region 9 Special Event 1 R9SE1
INTEROPERABILITY REGION 9 Region 9 Special Event 2 R9 SE 2
INTEROPERABILITY  REGION 9 Region 9 Special Event 3 R9SE3
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APPENDIX V — EXISTING INTEROPERABILITY AGREEMENTS AND RULES

1.5.2

Statewide P25 700 MHz System Talkgroups

All such 700 MHz. subscriber radios shall be equipped with the following talkgroups for
operation in the statewide P25 700 MHz system:

Special Event Talkgroups

O

State Special Event Common (ST SE-CMN): digital P25 700 MHz calling channel for use
by emergency personnel statewide for a special event.

State Special Event 1 (ST SE-1): assigned by event coordinator

State Special Event 2 (ST SE-2): assigned by event coordinator

State Special Event 3 (ST SE-3): assigned by event coordinator

Region 1 Special Event Common (R1 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 1 for a special event.

Region 1 Special Event 1 (R1 SE-1): assigned by event coordinator

Region 1 Special Event 2 (R1 SE-2): assigned by event coordinator

Region 1 Special Event 3 (R1 SE-3): assigned by event coordinator

Region 2 Special Event Common (R2 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 2 for a special event.

Region 2 Special Event 1 (R2 SE-1): assigned by event coordinator

Region 2 Special Event 2 (R2 SE-2): assigned by event coordinator

Region 2 Special Event 3 (R2 SE-3): assigned by event coordinator

Region 3 Special Event Common (R3 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 3 for a special event.

Region 3 Special Event 1 (R3 SE-1): assigned by event coordinator

Region 3 Special Event 2 (R3 SE-2): assigned by event coordinator

Region 3 Special Event 3 (R3 SE-3): assigned by event coordinator

Region 4 Special Event Common (R4 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 4 for a special event.

Region 4 Special Event 1 (R4 SE-1): assigned by event coordinator

Region 4 Special Event 2 (R4 SE-2): assigned by event coordinator

Region 4 Special Event 3 (R4 SE-3): assigned by event coordinator

Region 5 Special Event Common (R5 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 5 for a special event.

Region 5 Special Event 1 (R5 SE-1): assigned by event coordinator

Region 5 Special Event 2 (R5 SE-2): assigned by event coordinator

Region 5 Special Event 3 (R5 SE-3): assigned by event coordinator
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o Region 6 Special Event Common (R6 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 6 for a special event.
Region 6 Special Event 1 (R6 SE-1): assigned by event coordinator
Region 6 Special Event 2 (R6 SE-2): assigned by event coordinator
Region 6 Special Event 3 (R6 SE-3): assigned by event coordinator

o Region 7 Special Event Common (R7 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 7 for a special event.
Region 7 Special Event 1 (R7 SE-1): assigned by event coordinator
Region 7 Special Event 2 (R7 SE-2): assigned by event coordinator
Region 7 Special Event 3 (R7 SE-3): assigned by event coordinator

o Region 8 Special Event Common (R8 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 8 for a special event.
Region 8 Special Event 1 (R8 SE-1): assigned by event coordinator
Region 8 Special Event 2 (R8 SE-2): assigned by event coordinator
Region 8 Special Event 3 (R8 SE-3): assigned by event coordinator

¢ Region 9 Special Event Common (R9 SE-CMN): digital P25 700 MHz common channel
for use by emergency personnel in region 9 for a special event.
Region 9 Special Event 1 (R9 SE-1): assigned by event coordinator
Region 9 Special Event 2 (R9 SE-2): assigned by event coordinator
Region 9 Special Event 3 (R9 SE-3): assigned by event coordinator

1.5.3 Non 700/800 MHz interoperability frequencies.

For most of rural MS law enforcement use either 45.22 MHz or 155.490 MHz as a statewide
common channel which is a simplex system.

The fire departments use 154.160MHz as their statewide common channel.
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REGION 23 700 MHz PLAN
APPENDIX W — CERTIFICATION OF OPEN
MEETINGS

This Appendix Contains

1. Open meetings certification by the 700 MHz
RPC Chairman.
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Mississippi Public Safety
FREQUENCY ADVISORY COMMITTEE

(MSPSFAC) REGION 23 700 MHz Planning Committee

DIRECT ALL CORRESPONDENCE TO:

Donald W. Loper, Chairman Region 23 700 MHz Public Safety RPC
3893 Highway 468 West

Pearl, MS 39208

(601) 933-2603

State of Mississippi

CERTIFICATION OF PUBLIC MEETINGS

ON BEHALF of the members of the Region 23 700 MHz Planning Committee, | hereby certify
that all meetings of the Planning Committee were open to the public; that solicitations were
made at said meetings to secure comments from members of the public; and that any
comments received were duly noted and properly considered during the development of the
Region 23 700 MHz Plan to which this certification is affixed.

| ATTEST that proper notification was given to the public. Public notices included, but were not
limited to: postings on web sites maintained by the FCC, by the Mississippi Chapter of APCO
and by the Mississippi Public Safety Frequency Advisory Committee; notices sent via the MCHS
system, and notices distributed via representatives of the various government units, not for profit
agencies, for profit entities and private parties who attended 700 MHz RPC meetings and those
persons who attended meetings of the Mississippi Public Safety Frequency Advisory
Committee. An initial solicitation of individual and parties of interest was distributed on
November 8, 2001 (See Exhibit E of the 700 MHz Region 23 700 MHz Plan). The planning
process was terminated on March 31,2006 upon an electronic filing of the plan with the Federal
Communications Commission.

| FURTHER ATTEST that the 700 MHz RPC will terminate upon final approval of the 700 MHz
Region 23 Plan, but that the 700 MHz RPC members have voted to remain active and make
available opportunities for further public comment should there be a need to revise or modify the
Plan submitted to the FCC on March 31, 2006. Following approval of the Plan by the FCC,
public comment will be accepted for 700 MHz frequency allocations pursuant to guidelines of
the Plan as finally approved.

On this 10th day of April 2006, the above comments are certified as true and accurate to the
best of my belief and knowledge.

Donald W. Loper, Chairman
Region 23 700 MHz RPC
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REGION 23 700 MHz PLAN
APPENDIX X — SIGNED CONCURRANCE

DOCUMENTS AND SIGNED DISPUTE
RESULUTION AGREEMENTS

This Appendix Contains

1. Documentation of approval of the inter-region coordination agreements
between Region 23 and Regions: 1, 4, 18 and 39.

2. Signed Dispute Resolution Agreements between Region 23 and Regions: 1, 4,
18 and 39.
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REGION 39 — TENNESSEE

Inter-Regional Coordination Procedures
and
Procedures for Resolution of Dispures
That May Arise Under FCC Approved Plans

I Coordination Procedures

L INTRODUCTION

: This is a mutually agreed upon Inter-Regional Coordination Procedures
Apgreement (Agreement) by and between the following 700 MHz Regional Planning Committees,
Region 23 (Mississippi) and Region 39 (Tennessee).
1L INTER-REGIONAL COORDINATION AGREEMENT

2. The following is the specific procedure for inter-regional coordination which has
been agreed upon by Region 23 and Region 39, and which will be used by the Regions lo
coordinale with adjacent Regional Planning Committees.

o An application filing window is opened or the Region announces that it
is prepared to begin accepting applications on a first-come/first-served basis.

b. Applications by eligible entities are accepted.

c. An application filing window (if this procedure is being used) is closed
after appropriate time interval.

d. Intra-regional review and coordination takes place, including a technical
review resulting in assignment of channels.

e After intra-regional review, a copy of those frequency-specific
applications requiring adjacent Region approval, including a definition statement of proposed
service area, shall then be forwarded to the adjacent Region(s) for review.' This information
will be sent to the adjacent Regional chairperson(s) using the CAPRAD database.

f. The adjacent Region reviews the application. [f the application is
approved, a letter of concurrence shall be sent, via the CAPRAD database, to the initiating
Regional chairperson within thirty (30) calendar days.

Yifan applicant’s proposed service area or interference contour extends into an adjacent Public Safety
Reglon(s), the application must be approved by the affected Reglon(s). Service area shall normally be
defined as the area included within the geographical boundary of the applicant, plus three (3) miles.
interference contour shall normally be defined as a 5 dBu co-channel contour or a 60 dBu adjacent
channel contour. Other definitions of service area or Interference shall be justified with an accompanying
Memorandum of Understanding (MOU) ar other application documentation between agencies, |.e.
mutual aid agreements,
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IL. Dispute Resolution

(48] [f the adjacent Region(s) cannot approve the request, the adjacent Region
shall document the reasons for partial or non-concurrence, and respond within 10 (Ten)
calendar days via email. Ifthe applying Region cannot modify the application to satisfy
the objections of the adjacent Region then, a working group comprised of representatives
of the two Regions shall be convened within thirty (30) calendar days to atterapt to
resolve the dispute. The working group shall then report its findings within thirty (30
calendar days to the Regional chairperson’s email (CAPRAD database). Findings may
include, but not be limited to:

(i) Unconditional concurrence;
(ii) Conditional concurrence contingent upon modification of
applicant’s technical parameters; or
(iiiy  Partial or total denial of proposed frequencies due to inability to
meet co-channel/adjacent channel interference free protection to existing
licensees within the adjacent Region.

@) If the Inter-Regional Working Group cannot resolve the dispute, then the
matter shall be forwarded for evaluation to the National Plan Oversight Committes
(NPOCY’, of the National Public Safety Telecommunications Council. Each Region
involved in the dispute shall include a detailed explanation of its position, including
engineering studies and any other technical information deemed relevant. The NPOC
will, within thirty (30) calendar days, report its recommendation(s) to the Regional
chairpersons via the CAPRAD database. The NPOC's decision may support either of the
disputing Regions or it may develop a proposal that it deems mutually advantageous to
each disputing Region.

B Where adjacent Region concurrence has been secured, and the channel
assignmenits would result in no change to the Region's currently Commission approved channel
assignment matrix, The initiating Region may then advise the applicant(s) that their application
may be forwarded to a frequency coordinator for processing and filing with the Commission.

h. Where adjacent Region concurrence has been secured, and the channel
assignments would result in a change to the Region’s currently Commission approved channel
assignment matrix, then the initiating Region shall file with the Commission a Petition to Amend

*“The Regional Plan Oversight Committee (RPOC) i3 a commitiee within the National Public Safety
Telecommunications Council (NPSTC) established to arbitrate disputes between 700 MHz Rogions that
cannot be resolved by the impacted Regions.
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their current Regional plan’s frequency matrix, reflecting the new channel assignments, with a
copy of the Petition sent to the adjacent Regional chairperson(s).

L Upon Commission issuance of an Order adopting the amended channel
assignment matrix, the initiating Regional chairperson will send a courtesy copy of the Order to
the adjacent Regional chairperson(s) and may then advise the applicant(s) that they may forward
their applications to the frequency coordinator for processing and filing with the Commission.
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1. CONCLUSION
3 IN AGREEMENT HERETD, Region 23 and Region 39 do hereunto set their
signatures the day and year first above written.

Respectfully,

Donald W. Loper
Chair, Region 23

John W. Johnson
Chair, Region 39

Date:
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REGION 1 - ALABAMA

Inter-Regional Coordination Procedures
and
Procedures for Resolution of Disputes
That May Arise Under FCC Approved Plans

1. Coordinatlon Procedures

I INTRODUCTION
1. This is a mutually agreed upon Inter-Regional Coordination Procedures
Agreement (Agreement) by and between the following 700 MHz Regional Planning Committees,
Region 23 (Mississippi) and Region 1 {Alabama).
il INTER-REGIONAL COORDINATION AGREEMENT
2. The following is the specific procedure for inter-regional coordination which has
been agreed upon by Region 23 and Region 1, and which will be used by the Regions to
coordinate with adjacent Regional Planning Committees.
a, An application filing window is opened or the Region announces that it
is prepared to begin accepting applications on a first-come/first-served basis.
b. Applications by eligible entities are accepted.
<. An application filing window (if this procedure is being used) Is closed
after appropriate time interval.
d. Intra-regional review and coordination takes place, including a technical
review resulting in assignment of channels.
e. After intra-regional review, a copy of those frequency-specific
applications requiring adjacent Region approval, Including a definition statement of proposed
service area, shall then be forwarded to the adjacent Region(s) for review, ! This informatlon

will be sent to the adjacent Regional chairperson(s) using the CAPRAD database.

' \f an applicant’s proposed service area or interference contour extends into an adjacent Public Safaty
Region(s), the application must be approved by the affected Reglon(s), Service area shall normally be
defined as the area included within the geographical baundary of the applicant, plus three (3) miles.
Interference contour shall normally be defined as a S dBu co-channel cantour or a 60 dBu adjacent
channel contour. Other definitions of service area or Interference shall be justified with an accompanying
Memoraendum of Understanding (MOU) or other application documentation between agencies, i.e.

mutual aid agreements,
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f. The adjacent Reglon reviews the application. If the application is
approved, a letter of concurrence shall be sent, via the CAPRAD database, to the initiating
Regional chairperson within thirty (30) calendar days.

1l. Dispute Resolution

(1) If the adjacent Region(s) cannot approve the request, the adjacent
Region shall document the reasons for partial or non-concurrence, and respond within
10 (Ten) calendar days via email. If the applying Region cannot modify the application
to satisfy the objections of the adjacent Region then, a working group comprised of
representatives of the two Regions shall be convened within thirty (30) calendar days to
attempt to resolve the dispute. The working group shall then report its findings within
thirty (30) calendar days to the Regional chairperson’s email (CAPRAD database),
Findings may include, but not be limited to:

(i) Unconditional concurrence;
(i) Conditional concurrence contingent upon modification of
applicant’s technical parameters; or
(lii) Partial or total denial of proposed frequencies due to inability to
meet co-channel/adjacent channel interference free protection to existing
licensees within the adjacent Region.

(2) If the Inter-Reglonal Working Group cannot resolve the dispute, then
the matter shall be forwarded for evaluation to the National Plan Oversight Committee
[NPOC)’, of the National Public Safety Telecommunications Council. Each Region
involved in the dispute shall Include a detailed explanation of its position, including
engineering studies and any other technical information deemed relevant. The NPOC
will, within thirty (30) calendar days, report its recommendation(s) to the Regional
chairpersons via the CAPRAD database. The NPOC's decision may support either of the
disputing Regions or it may develop a proposal that it deems mutually advantageous to
each disputing Region.

B Where adjacent Reglon concurrence has been secured, and the channel

assignments would result In no change to the Region’s currently Commission approved channel

* The Regional Plan Oversight Committee (RPOC) Is a committee within the National Public Safety
Telecommunications Councll (NPSTC) established to arbitrate disputes batween 700 MHz Regions that
cannot be resolved by the Impacted Regions.
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assignment matrix. The initiating Region may then advise the applicant(s) that their application
may be forwarded to a frequency coordinator for processing and filing with the Commission.

h. Where adjacent Region concurrence has been secured, and the channel
assignments would resuit in a change to the Region’s currently Commission approved channel
assignment matrix, then the initiating Region shall file with the Commission a Petition to Amend
their current Regional plan’s frequency matrix, reflecting the new channel assignments, with a
copy of the Petition sent to the adjacent Regional chairperson(s).

i Upon Commission issuance of an Order adopting the amended channel
assignment matrix, the initiating Regional chairperson will send a courtesy copy of the Order to
the adjacent Regional chairperson(s) and may then advise the applicant(s) that they may
forward their applications to the frequency coordinator for processing and filing with the

Commission.
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(LA CONCLUSION
3. IN AGREEMENT HERETO, Region 23 and Region 1 do hereunto set their
signatures the day and year first above written.

Respectfully,

Donald W, Loper
Chair, Region 23

Eric Linsley
Chair, Region 1

Date:
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REGION 4 — ARKANSAS

inter-Regional Coordination Procedures
and

Procedures for Resolution of Disputes
That May Arise Under FCC Approved Plans

L Coordination Procedures

L INTRODUCTION

1 This is a mutually agreed upon Inter-Regional Coordination Procedures
Agreement (Agreement) by and between the following 700 MHz Regional Planning Committees,
Region 23 (Mississippi) and Region 4 (Arkansas).

. INTER-REGIONAL COORDINATION AGREEMENT

2. The following is the specific procedure for inter-regional coordination which has
been agreed upon by Region 23 and Region 4, and which will be used by the Regions to
coordinate with adjacent Reglonal Planning Committees.

a. An application filing window Is opened or the Region announces that it
is prepared to begin accepting applications on a first-come/first-served basis.

b. Applications by eligible entities are accepted.

c. An application filing window (if this procedure is being used) is closed
after appropriate time Interval.

d. Intra-regional review and coordination takes piace, including a technical
review resulting in assignment of channels.

e, After intra-regional review, a copy of those frequency-specific
applications requiring adjacent Region approval, including a definition statement of proposed
service area, shall then be forwarded to the adjacent Region(s) for review.® This information
will be sent to the adjacent Regional chairperson(s) using the CAPRAD database.

Y If an applicant’s proposed service area or interference contour extends into an adjacent Public Safety
Region(s), the application must be approved by the affected Region(s). Service area shall normally be
defined as the area Included within the geographical boundary of the applicant, plus three (3) miles,
Interference cantour shall normally be defined as a 5 dBu co-channel contour or a 80 dBu adjacent
channel contour, Other definitions of service area or interference shall be justified with an accompanying
Memorandum of Understanding (MOU) or other application documentation between agencles, |.e.
mutual aid agreements,
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[ The adjacent Region reviews the application. If the application is
approved, a letter of concurrence shall be sent, via the CAPRAD database, to the initiating
Reglanal chairperson within thirty (30) calendar days.

Il. Dispute Resolution

(1) If the adjacent Region(s) cannot approve the request, the adjacent
Region shall document the reasons for partial or nan-concurrence, and respond within
10 (Ten) calendar days via email. If the applying Region cannot modify the application
to satisfy the objections of the adjacent Region then, a working group comprised of
representatives of the two Regions shall be convened within thirty (30) calendar days to
attempt to resolve the dispute. The working group shall then report its findings within
thirty (30) calendar days ta the Regional chairperson’s email (CAPRAD database).
Findings may include, but not be limited to:

(i) Unconditional concurrence;
] Conditional concurrence contingent upon modification of
applicant’s technical parameters; or
(iii} Partial or total denial of proposed frequencies due to inability to
meet co-channel/adjacent channel interference free protection to existing
licensees within the adjacent Region.

{2) if the Inter-Regional Warking Group cannot resolve the dispute, then
the matter shall be forwarded for evaluation ta the National Plan Oversight Committee
(NPOCY?, of the National Public Safety Telecommunications Councll, Each Region
involved in the dispute shall include a detailed explanation of its position, including
englneering studies and any other technical Information deemed relevant. The NPOC
will, within thirty (30) calendar days, report its recommendation(s) to the Regional
chairpersons via the CAPRAD database, The NPOC's decision may support either of the
disputing Regions or it may develop a proposal that it deems mutually advantageous to
each disputing Region.

g Where adjacent Reglon concurrence has been secured, and the channel

assignments would result in no change to the Region’s currently Commission approved channel

 The Reglonal Plan Oversight Committee (RPOC) is a committee within the National Public Safety
Telecommunications Council (NPSTC) established to arbitrate disputes between 700 MHz Regions that
cannot be resolved by the impacted Regions.

285



assignment matrix, The initiating Region may then advise the applicant{s} that their application
may be forwarded to a frequency coordinator for processing and filing with the Commission.

h. Where adjacent Region concurrence has been secured, and the channel
assignments would result in a change to the Region’s currently Commission approved channel
assignment matrix, then the initiating Region shall file with the Commission a Petition to Amend
their current Regional plan’s frequency matrix, reflecting the new channel assignments, with a
copy of the Petition sent to the adjacent Regional chairperson(s).

. Upon Commission Issuance of an Order adopting the amended channel
assignment matrix, the initiating Regional chairperson will send a courtesy copy of the Order to
the adjacent Regional chairperson(s) and may then advise the applicant(s) that they may
forward their applications to the frequency coordinator for processing and filing with the
Commission.
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. CONCLUSION
3. IN AGREEMENT HERETO, Region 23 and Region 4 do hereunto set their
signatures the day and year first above written.
Respectfuily,

Donald W. Loper
Chair, Region 23

Carl W, Jacobs
Chair, Region 4

Date:
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REGION 18 — LOUISIANA

Inter-Regional Coordination Procedures
and
Procedures for Resolution of Disputes
That May Arise Under FCC Approved Plans

1. Coordination Procedures

I INTRODUCTION
: This is a mutually agreed upon Inter-Regional Coordination Procedures
Agreement (Agreement) by and between the following 700 MHz Regional Planning Committees,
Region 23 (Mississippi) and Region 18 (Louisiana).
. INTER-REGIONAL CODRDINATION AGREEMENT
2. The following is the specific procedure for inter-regional coordination which has
been agreed upon by Region 23 and Region 18, and which will be used by the Regions to
coordinate with adjacent Regional Planning Cornmittees.
a. An application filing window is opened or the Region announces that it
is prepared to begin accepting applications on a first-come/first-served basis.
b. Applications by eligible entitles are accepted.
(- An application filing window ({if this procedure is being used) is closed
after appropriate time interval.
d. Intra-regional review and coordination takes place, including a technical
review resulting in assignment of channels.
e, After intra-regional review, a copy of those frequency-specific
applications requiring adjacent Region approval, including a definition statement of proposed
service area, shall then be forwarded to the adjacent Region(s) for review." This Information

will be sent to the adjacent Regional chairperson(s) using the CAPRAD database.

! 1f an applicant’s proposed service area or Interference contour extends into an adjacent Public Safety
Reglion(s), the application must be approved by the affected Region(s). Service area shall normally be
defined as the area included within the geographical boundary of the applicant, plus three (3} miles,
Interference contaur shall narmally be defined as a 5 dBu co-channel contour or a 60 dBu adjacent
channel contour. Other definitions of service area or interference shall be Justified with an accompanying
Memorandum of Understanding (MOU) or other application documentation between agencies, i.e.
mutual aid agreements.
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f. The adjacent Region reviews the application. If the application is
approved, a letter of concurrence shall be sent, via the CAPRAD database, to the initiating
Regional chairperson within thirty (30) calendar days.

M. Dispute Resolution

(1) If the adjacent Region(s] cannot approve the request, the adjacent
Region shall document the reasons for partial or nan-concurrence, and respond within
10 (Ten) calendar days via email, If the applying Region cannot modify the application
to satisfy the objections of the adjacent Reglon then, a working group comprised of
representatives of the two Regions shall be convened within thirty {30) calendar days to
attempt to resolve the dispute. The working group shall then report its findings within
thirty (30) calendar days to the Regional chairperson’s email (CAPRAD database).
Findings may include, but not be limited to:

] Unconditional concurrence;
(i) Conditional concurrence contingent upon modification of
applicant’s technical parameters; or
iy Partial or total denial of proposed frequencies due to Inability to
meet co-channel/adjacent channel interference free protection to existing
licensees within the adjacent Region.

(2) If the Inter-Regional Working Group cannot resolve the dispute, then
the matter shall be forwarded for evaluation to the National Plan Oversight Committee
{(NPOCY’, of the National Public Safety Telecommunications Council. Each Region
involved in the dispute shall include a detailed explanation of its position, including
engineering studies and any other technical information deemed relevant. The NPOC
will, within thirty (30) calendar days, report its recommendation{s) to the Regional
chairpersons via the CAPRAD database. The NPOC's decision may support either of the
disputing Reglons or it may develop a proposal that it deems mutually advantageous to
each disputing Region.

g Where adjacent Region concurrence has been secured, and the channel

assignments would result in no change to the Region’s currently Commission approved channel

* The Regional Plan Oversight Committee (RPOC) Is a committee within the National Public Safety
Telecommunications Councll (NPSTC) establlshed to arbitrate disputes between 700 MH2 Reglons that
cannol be resolved by the impacted Regions.
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assignment matrix. The initiating Region may then advise the applicant(s) that their application
may be forwarded to a frequency coordinator for processing and filing with the Commission.

h. Where adjacent Region concurrence has been secured, and the channel
assignments would result in a change to the Region’s currently Commission approved channel
assignment matrix, then the Initiating Region shall file with the Commission a Petition to Amend
their current Regional plan’s frequency matrix, reflecting the new channel assignments, with a
copy of the Petition sent to the adjacent Regional chairperson(s).

i, Upon Commission issuance of an Order adopting the amended channel
assignment matrix, the initiating Regional chairperson will send a courtesy copy of the Order to
the adjacent Regional chairperson(s) and may then advise the applicant(s) that they may
forward their applications to the frequency coordinator for processing and filing with the

Commission.
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[[[N CONCLUSION
3 IN AGREEMENT HERETO, Region 23 and Region 18 do hereunto set their

signatures the day and year first above written.

Respectfully,

Donald W. Loper
Chair, Region 23

Kenneth C. Hughes
Chair, Region 18

Date:
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SAMPLE CONCURRENCE LETTER

Date

Mr.

Regional Chairperson Region

Contact Info

Dear Mr. Loper,

Region is in receipt of your proposed 700 MHz Regional Plan, submitted to this Committee on
mm/dd/yy. Region met on mm/dd/yy, reviewed and formally approved Region 23’s Plan.

This letter serves as the official, written concurrence of Region _____ to your proposed 700 MHz Regional
Plan.

Sincerely,

Mr.

Chairperson Region

Contact Info
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SIGNED LETTERS OF CONCURRANCE FROM ADJACENT REGIONS

1. Region 23 700 MHz Regional Plan
2. Region 23 700 MHz Regional Plan Revision per FCC Order 14-172 — October 2015
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Region 39, 700 MHz Regional Planning Comnilttee
John Johnson, Chairman
3041 Sidco Drive
Nashville, TN 37204

Apie 28, 00

M Dewald F o

sz Regon 23

Missis<ippi Deptal Puble Saten
SEYS [y 468 Wesy

Pesrl, NS 30208

o 1o,

Hegim 39 has recenved and v ewaed e Regron 20 000 M Plon, o behadt s Begion #0900y
s lenter, Rogion 20 concurs will ihe Regron 23 Plan.

W reguest that Region 23 ullos Region 7910 revies any FOC applicaiions Dt allocts o
Itcon. prior to the spplicaton being sobmitied woahe TOC and sill respond i nmels manne:
as <et tonly wour Dicpine: Resolution

Siwviely. )

) ]

-"“JV"\ \1 o B
s W
Lkt W slmison

o Roghon 39
0N Regional Phowting Conimities




Sapocnp s il Bl Wash

iwwdure B Lawnsn lowrge b ks
Powdeit ugubonctders o Parke Vaby SRy S —
Bichadd 1L 1 na, LS 5

Baay il Seraman Mty

Bohert 1, Corden Firic M. Limley

February B, 2010

Donald Loper, Chairman

Region 23, 700 MHz Regionel Plunning Commitice
Mississippi Department of Public Safety

3893 Hwy. 468 W.

Pearl, MS 39208

Re: Region 23, Mississippi 700 MHz Regional Plan

| have received your email dated February 1. 2008 and a vopy of the above-mentioned plan. s
Chairman of the Region 1, Alabama Regionul Planning Committee, I concur with Region 23's
700 MHz Regional Plan. T also concwr with the Intee-Reglonul Coordination Procedures and
Procedures for Resolution of Disputes and | have enclosed a signed copy.

Yours Truly
C—
Fric M. Linsley

Director of Public Safety Communications
Chairman Region 1, 700 MHz Regional Planniog Commitiee

W Mo Walivr, PE
Ly bigamy

T e T IR R S s

Wit s e o o Ve bs - m s

Wion it M Rt U o mmmnr Tune
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Region 4 (Arkansas) 700 MHz Regional Planning Committee

J.M. Rowe Chalrman
125 Carnation Plecc
Hat Spriags AR 71913
May 1, X0
Vir Donald Loper
Chairman Region 23
Mississippr Dept of Public Sately
1891 Iy 168 West
Pearl, M3 39208
Uenr Don,

Regian 4 has recened and reviewed e Regoon 33 700 Midz Plan. O beaif of Rewon 4, by
this letter, Regron 4 concurs with the Region 23 Plgn,

W request that Region 23 allow Region 4 to seviow any FCC applications thut affeces o
Regpom, proor to the appl being sub d 10 the FCC and will respond 1n a timely smanner,
43 31 Torh im owr Dispute Resolution

pme

M. Bowe
Chairman Region 4
700 M1 kx Regional Planning Commuties




APPENDIX Z

ADJACENT REGION
CONCURRENCE LETTER

Marchi 29,2010

Mr. Donald W. Lopear
Director of Communications
MDPS f MESE

Region 23

Dear Mr. Loper

Region 18 is in receipt of your proposed 700 MHz Regionul Plan, submitted w this
Committee on 2/5/2010. Region 18 met on 3/2/2010, reviewed and formally approved
Region 23's Plan.

This letier serves os the official, written concurrence of Repion 18 to your proposed 700
MHz Regional Plan.

Sincerely,

Mr. Ken Hughes
Chairperson Region 18
1300 Perdido St

Suite QW03

New Orleans, LA 70112

Mool Coardination Convnities - Inplementation Subcaroziiee Page ¥
Appendis Z = Adjucent Region Concnrrence Lewer (IMOn3 1)
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j Loy Region 1, Alabama

Region 1, 700 & 800 MHz Regional Planning Committee
Eric Linsley, Chairman
1150 Schillinger Road North
Mobile, AL 36608

October 28, 2015

Lana Nicks

Region 23, 700 Regional Planning
Committee State of Mississippi
Sent via email: [nicks@wcc.ms.gov

Re: Region 23, Mississippi 700 MHz Regional Plan
Dear Lana:

I have received your email dated October 20, 2015 and a copy of the above-mentioned
modified plan. As Chairman of the Region I, Alabama Regional Planning Committee, |

concur with Region 23's amended 700 MHz Regional Plan. If you have any questions, please
contact me at (251) 574-7931.

Respectfully,

Eric Linsley
Chairman Region 1 RPC

298



Region 4 (Arkansas) 700 MHzRPC

270CT20135

Dear Ms. Nicks,

Region 4 findsno objection to granting concurrence to the Region 23 700 MHz plan
update dated October20135.

The usual caveats should apply.

Sincerely,

Ve

J.M. Rowe, Chair
Region 4 700 MHz
Planning Committee
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Lowisiana Public Safety 700MHz Planning Commitise

Reglon 18
Wichaal Musselman, Chair
Anthany Sunmmars, Vica Chair

N 3
Nichael Mussglman, Ohairpersen
Rugion 18 (Loulstanal

78 MHz Planning Committee {‘W"z
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700 Miiz Region 39, Tconcssee

NPSPAC Reglon 37 700 Wiz Reglonal Review Committes

less Siliges, Chairmar Patride Roflins, Vice Chair
TH Dept of Comection Sity of Chatancoge
Rachel lackron State Office Okdg. 3420 Amnicola Hay

12067 Ave. N thallanooga, T 3 106

Mashvile, TN 17243

October 26, 2013

Tom Lariviers, Chairperson

Repioa 23 700 Ml s Regwme! Planmmy Commalice
State of Mississippl

Diear Mr. Larivere,

Reyivn 19 {Tenneysec) has reviewed the proposed changes to Romon 23°s 700 M2 Reyiunal Plan and alse
reviewed The proposed sllotments of the former reserve eaanuels, now nllovated (or geasral nse

1 his lettet serves as the ulTic'al, wrilizn concumence ol Regivn 39 1o vour proposed 700 Mi 1. Retivoal Iian
amcndment

Sincerly,
2
75—

Chairpenion
Tennessee Depl. ol Coreulion
(il Certenmial Blwd Nashville, I 37209
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SIGNED DISPUTE RESOLUTION AGREEMENTS FROM ADJACENT REGIONS
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i, CONCLUSION
3. IN AGREEMENT HERET O, Region 23 and Regron 39 do hereunio set thet sgndtuie the

day and yean Hrst above written,

Respectiully,

waﬂéwp

Donald W. Lopes

Charr, Region 23

lohin WL Johinson

Chair, Region 19

Uste Q,e&‘_k e, a0
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L.  CONCLUSION
X IN AGREEMEN | HERETO, Regivon 23 sind Region | do bereuito set their
signatures the day and year lirstabove writlen,

Respecitully.

Chalr, Region 13

l-ric Linsle

Chair, Region |

Date; _=~ 1)
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Appendix G Inter-Regional Dispute Resolution
The procedure will consist of the following steps should a dispute occur:

If'the adjacent Region(s) cannot approve the request, the adjacent Region shall document
(he reasons for partial or non-concurrence, and respond within ten (10) calendar days via
mail, cmail or fax. Ifthe applying Region cannot modify the application to satisfy the
objections of the adjacent Region then, a warking graup compriscd of representatives of the
two Regions shall be convened within thirty (30) calendar days to attempt to resolve the
dispute. The working group shall then report its findings within thirty (30) calendar days to
the Regional chairpersons via email, mail or fax. Findings may include, but nat be limited
to unconditional concurrence; conditional concurrence contingent upon modification of
applicant’s technical parameters; or partial or total denial of proposed frequencies due to
inability to meet co-channel/adjacen! channel interference (ree protection to existing
licensees within the adjacent Region.

If the Inter-Regional Working Group cannot resolve the dispute, then the matter shall be
forwarded for evaluation to the National Plan Oversight Commitiee (NPOC), of the
National Regional Planning Council (NRPC). FEach Region involved in the dispute shall
include a detailed explanation of its position, including engineering studies and any other
technical information deemed relevant. The NPOC will, within thirty (30) calendar days,
report its recommendation(s) to the Regional chairpersons via the CAPRAD database. The
NPOC's decision may support either of the disputing Regions or it may develop a proposa!
that it deems mutually advantageous to each disputing Region.

CONCLUSION
In agreement hereto, Regions 4 and Region 2 3 do by the signing of the
documcat pledge (o abide by (his Agreemenl.

Respectfully, [all signatories to agreement)

W @,,(_ Lhacr, Rasion ¢ 700 Mfle KPC-
e

: 70 = RFC
Vot o £ - 82 ﬁm,

Region 4 1au - 100 Milz re-bandmy Jage 10b ol 1.4

305



II. CONCLUSION
1 IN AGREEMENT HERETO, Kegion 23 and Region 18 do hercunto set their

signatures (he day and year First above writien,

Respecifully,

Donnll W, Lopar
Chair, Region 23

W
Kenneth C. Hughes N
Chair, Region 18

Duie: P 2o,
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REGION 23 700 MHz PLAN
APPENDIX Y — ACRONYMS USED IN THS
DOCUMENT

This Appendix Contains

1. Acronyms used in this Plan
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Region 23 — Appendix Y - Mississippi

Acronyms Used in the Region 23 Plan

APCO - Association of Public-Safety Communications Officials
CAPRAD - Computer Assisted Pre-Coordination Resource and Database
DTV - Digital Television

ERP - Effective Radiated Power

ICS - Incident Command System

MEMA — Mississippi Emergency Management Agency

MDT - Mobile Data Terminal

MOQOU - Memorandum of Understanding

MRPFAC — Mississippi 700 MHz Regional Planning and Frequency Advisory
Committee

NENA - National Emergency Number Association

NCC - National Coordinating Committee

NIJ - National Institute of Justice

NIMS - National Incident Management System

NLECTC - National Law Enforcement and Corrections Technology Center
NPSPAC - National Public Safety Planning Advisory Commitiee

NPSTC - National Public Safety Telecommunication Council

PSWAC - Public Safety Wireless Advisory Committee

PW - FCC designator for Public Safety “Pool’ Frequencies

SIEC - State Interoperability Executive Committee

WCC - Mississippi Wireless Communication Commission
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Region 23 — Appendix Z - Mississippi

REGION 23 700 MHz PLAN
APPENDIX Z — REGIONAL PLAN UPDATES

This Appendix Contains

1. General Use Channels and Air to Ground Channels pursuant to

FCC Order 14-172 dated October 24, 2014.
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Region 23 — Appendix Z - Mississippi

GENERAL USE CHANNELS PURSUANT TO FCC ORDER 14-172

General Use Channels and Air to Ground Channels pursuant to FCC

In its Report and Order (FCC 14-172) dated October 24, 2014, the FCC reallocated the 700 MHz
Reserve Channels to General Use Channels. The MRPFAC has modified the Region 23 700 MHz

Regional Plan to utilize all former Reserve channels as “floating allotments” to supplement the

Order 14-172 dated October 24, 2014

existing General Use allotments in Region 23:

Class Band Width | Channel Base gy
Frequency Frequency
General Use | Voice 12.5KHz 37-38 769.23125 799.23125
General Use | Voice 12.5KHz 61-62 769.38125 799.38125
General Use | Voice 12.5KHz 77-78 769.48125 799.48125
General Use | Voice 12.5KHz 117-118 769.73125 799.73125
General Use | Vaice 12.5KHz 141-142 769.88125 799.88125
General Use | Voice 12.5KHz 157-158 769.98125 799.98125
General Use | Voice 12.5KHz 197-198 770.23125 800.23125
General Use | Voice 12.5KHz 221-222 770.38125 800.38125
General Use | Voice 12.5KHz 237-238 770.48125 800.48125
General Use | Voice 12.5KHz 277-278 770.73125 800.73125
General Use | Voice 12.5KHz 301-302 770.88125 800.88125
General Use | Voice 12.5KHz 317-318 770.98125 800.98125
General Use | Voice 12.5KHz 643-644 773.01875 803.01875
General Use | Voice 12.5KHz 683-684 773.26875 803.26875
General Use | Voice 12.5KHz 699-700 773.36875 803.36875
General Use | Voice 12.5KHz 723-724 773.51875 803.51875
General Use | Voice 12.5KHz 763-764 773.76875 803.76875
General Use | Voice 12.5KHz 779-780 773.86875 803.86875
General Use | Voice 12.5KHz 803-804 774.01875 804.01875
Ceneral Use | Voice 12.5KHz 843-844 774.26875 804.26875
General Use | Voice 12.5KHz 859-860 774.36875 804.36875
General Use | Voice 12.5KHz 883-884 774.51875 804.51875
General Use | Voice 12.5KHz 923-924 774.76875 804.76875
General Use | Voice 12.5KHz 939-940 774.86875 804.86875
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Region 23 — Appendix Z - Mississippi

AIR TO GROUND CHANNELS PURSUANT TO FCC ORDER 14-172

In its Report and Order (FCC 14-172) dated October 24, 2014, the FCC redesignated the 700 MHz
Secondary Trunked channels and reserved them for specific Air to Ground communications to
be used by low-altitude aircraft and ground stations. The MRPFAC has modified the Region 23

700 MHz Regional Plan to utilize the following channels as Air to Ground Channels:

Class Band Width | Channel Byse Moble
Frequency Frequency
Air Ground | Voice 12.5KHz 21-22 769.13125 799.13125
Air Ground | Voice 12.5KHz 101-102 769.63125 799.63125
Air Ground | Voice 12,5KHz 181-182 770.13125 800.13125
Air Ground | Voice 12.5kHz 261-262 770.63125 800.63125
Air Ground | Voice 12.5KHz 659-660 773.11875 803.11875
Air Ground | Voice 12,5KHz 739-740 773.61875 803 61875
Air Ground | Voice 12.5KHz 819-820 77411875 804.11875
Air Ground | Voice 12.5KkHz 899-900 77461875 804.61875 |
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